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1.0 INTRODUCTION

A sulfide ore heap leach test (STH) was conducted at Brohm Mining 
Corporation to determine the economic and environmental feasibility 
of heap leaching sulfide ore. The 46,430 ton heap, crushed to 
96.5% minus 1/4 inch, was put under leach on September 26, 1992 at 
the Gilt Edge Mine. Minus 1/4 inch limestone fines were added to 
the ore at a 159 pound per ton dry weight ratio. The ore was 
treated with 2 pound per ton quicklime and agglomerated to a 
moisture content of 9.8% with 0.1 pound per ton DrewFloc 2440 (a 
cationic polymer) and 1 pound per ton sodium cyanide barren 
solution. Both the crushed ore and the ore/limestone mix were 
assayed for total gold and silver content. Other analyses included 
determination of total and cyanide soluble copper, sulfur 
speciation, acid potential peroxide and neutralizing potential.

One pound per ton sodium cyanide (NaCN) leach solution was applied 
at a rate of 0.005 gpm per sq ft. Breakthrough of solution was 
attained after 30 hours and solution equilibrium (amount ON = 
amount OFF) was reached after 3 days. Various parameters including 
gold, silver, copper and NaCN concentrations and pH were monitored 
daily on both the influent and effluent solutions. The total 
gallons per day for each solution was measured with a flow meter 
and the average gallons per minute calculated. Gold and silver 
extraction percentages were tracked on a daily basis. NaCN 
consumption was also calculated daily.

The effluent solution leachate (CELL #5) was collected weekly with 
various parameters monitored. The influent (ON-SOL) was collected 
bi-weekly and monitored for the same constituents as the leachate 
although it was a conglomerate of all the heap effluents from the 
leach pad.

Static and kinetic testwork was performed on the sulfide test heap 
material as well as other sulfide ore having various limestone 
addition amounts. The objective of the testwork was to determine 
if addition of limestone before or after heap leach cyanidation 
treatment was effective for mitigation of acid production.

The sulfide test heap was drilled after fourteen months on leach to 
obtain solid drill hole "tail" samples to compare with the original 
"head" samples. A final gold and silver extraction percentage was 
calculated using the solid samples. The "tail" samples were also 
assayed for total and cyanide soluble copper, sulfur speciation, 
acid potential peroxide and neutralizing potential.

1.0 

SULFIDE TEST HEAP METALLURGICAL REPORT 
BROHM MINING CORPORATION 

MAY 1994 

INTRODUCTION 

A sulfide ore heap leach test (STH) was conducted at Brehm Mining 
Corporation to determine the economic and environmental feasibility 
of heap leaching sulfide ore. The 46,430 ton heap, crushed to 
96.5% minus 1/4 inch, was put under leach on September 26, 1992 at 
the Gilt Edge Mine. Minus 1/4 inch limestone fines were added to 
the ore at a 159 pound per ton dry weight ratio. The ore was 
treated with 2 pound per ton quicklime and agglomerated to a 
moisture content of 9.8% with 0.1 pound per ton DrewFloc 2440 (a 
cationic polymer) and 1 pound per ton sodium cyanide barren 
solution. Both the crushed ore and the ore/ limestone mix were 
assayed for total gold and silver content. Other analyses included 
determination of total and cyanide soluble copper, sulfur 
speciation, acid potential peroxide and neutralizing potential. 

One pound per ton sodium cyanide (NaCN) leach solution was applied 
at a rate of 0.005 gpm per sq ft. Breakthrough of solution was 
attained after 30 hours and solution equilibrium (amount ON = 
amount OFF} was reached after 3 days. Various parameters including 
gold, silver, copper and NaCN concentrations and pH were monitored 
daily on both the influent and effluent solutions. The total 
gallons per day for each solution was measured with a flow meter 
and the average gallons per minute calculated. Gold and silver 
extraction percentages were tracked on a daily basis. NaCN 
consumption was also calculated daily. 

The effluent solution leachate (CELL #5} was collected weekly with 
various parameters monitored. The influent (ON-SOL} was collected 
bi-weekly and monitored for the same constituents as the leachate 
although it was a conglomerate of all the heap effluents from the 
leach pad. 

Static and kinetic testwork was performed on the sulfide test heap 
material as well as other sulfide ore having various limestone 
addition amounts. The objective of the testwork was to determine 
if addition of limestone before or after heap leach cyanidation 
treatment was effective for mitigation of acid production. 

The sulfide test heap was drilled after fourteen months on leach to 
obtain solid drill hole "tail" samples to compare with the original 
"head" samples. A final gold and silver extraction percentage was 
calculated using the solid samples. The "tail" samples were also 
assayed for total and cyanide soluble copper, sulfur speciation, 
acid potential peroxide and neutralizing potential. 



2.0 SUMMARY AND CONCLUSIONS

2.1 GOLD EXTRACTION

The sulfide test heap achieved gold extraction values which were as 
good or better than expected. After 441 days on leach the sulfide 
test heap showed a gold extraction percentage based on the 
calculated head of 50.5% ± 1.4%. This compares to 54.0% extraction 
based on the fire assay head and tail residue and 46.9% extraction 
based on the solution assays and fire head. The predicted gold 
extraction percentage for the same time frame was 49.2%. Total 
gold extraction after a two year leach period was predicted to 
reach 55.0%. Three regression analysis models done on an adjusted 
actual curve extrapolated gold extraction values to 57.4%, 62.2% 
and 62.2% after a two year period.

2.2 RATE OF EXTRACTION

Of the 50.5% gold extraction achieved in 441 days based on total 
contained ounces from the calculated head, the first 10% was 
recovered in 20 days. 25% was recovered by Day 65 and 40% was 
recovered on Day 254.

Column testwork conducted on Brohm sulfide ore at various crush 
sizes (Brohm & Degerstrom Tests) indicate that the rate of gold 
extraction is proportional to the crush size of the ore. Brohm 
testwork has also shown that the rate of extraction is highly 
dependent on the pretreatment of the ore with cyanide solution 
(i.e. agglomeration with barren solution).

2.3 pH

The pH of the sulfide test heap effluent stayed in the 7-9 range 
throughout the test which was considerably lower than the planned 
10-11 range. The cause was due to an insufficient amount of lime 
and/or limestone fines. An adequate pH range (10-11) needs to be 
maintained in order to minimize cyanide consumption.

2.4 CYANIDE CONSUMPTION

A total of 106,478 pounds of NaCN was consumed by the sulfide test 
heap in 441 days equating to 2.5 lb NaCN/ton ore. The cyanide 
consumption was directly proportional to the pH values, and 
therefore erroneously high due to the pH of the heap being low (pH 
= 7-9 range).

Copper also was a cyanide consumer, estimated to have consumed 
about 1 lb NaCN/ton ore. Although the copper appeared to leach out 
in the first 70-90 days with values in excess of 900 mg/1, the 
copper concentration in the heap effluent remained in the 600-800 
mg/1 range throughout the test, tying up cyanide molecules. 
Although the sulfide test heap ore exhibited a relatively high 
copper content, there is no evidence of elevated copper values in 
the larger sulfide deposit. ( Cifc Li 4-era.+urt.)
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Thiocyanate also contributed to some cyanide consumption seeming to 
attain a steady state at 100-200 mg/1 before climbing to above 300 
mg/1 in the last 20 weeks of the test.

2.5 CYANIDE CONCENTRATION

One lb NaCN/ton solution was maintained throughout the test. This 
concentration seemed to give the best gold extraction results from 
previous testwork data and was deemed appropriate at the onset of 
the test.

2.6 LIMESTONE AND LIME ADDITION Pd
/\c i A

Minus 1/4 inch limestone fines were added to the ore on a 159 pound 
per ton dry weight basis to maintain a 3:1 NP/AP ratio. This 
equates to a 3:1 NP/AP ratio based on Acid Potential by Peroxide.

(?oi

Quicklime (CaO) was added to the ore at 2 lb CaO/ton ore for pH 
control. A pH range of 10-11 was targeted but the pH stayed below 
9 throughout the test period which caused excess cyanide 
consumption. More study is needed to determine the optimal ratio 
of CaO and limestone to maintain an elevated pH.

2.7 HEAP STABILITY AND AGGLOMERATION

The sulfide test heap ore agglomerated well with DrewFloc 2440 and 
barren solution. The agglomerated ore resulted in a fluffy pile 
which demonstrated excellent flow characteristics.

Heap stability became a problem from the beginning. The side 
slopes washed out immediately following snow melt and were 
therefore removed from leach during the first month of the leach 
cycle. The test heap experienced small scale washouts (<500 tons) 
periodically throughout the test but became most evident during the 
spring rains. In fact, leaching was discontinued for a few days 
during May 1993 to avoid complete side slope failure. The side 
slopes were put under leach in July 1993 after the rainy season had 
passed and were sucessfully leached without much more side slope 
failure. Minus 1/4 inch material does not appear to be a good 
candidate for larger scale leaching due to the instability of the 
heap.

2.8 CRUSH SIZE

The final crushed product averaged 96.5% minus 1/4 inch (cubical) 
with minus 200 mesh averaging 11%.

A sieve analysis showed the majority of the material to be plus 14 
mesh and exhibit a light gray color. These fractions averaged 54% 
gold extraction. The ore between 14 mesh and 200 mesh was dark 
gray in color and appeared to contain the bulk of the sulfides. 
These size fractions averaged 53% gold extraction. The minus 200 
mesh material, tan in color, obtained 72% gold extraction. The 
calculated head from the size fraction analysis (0.567 opt Au) was

1 V 5 a 4
.3

Thiocyanate also contributed to some cyanide consumption seeming to 
attain a steady state at 100-200 mg/1 before climbing to above 300 
mg/1 in the last 20 weeks of the test. 

2.5 CYANIDE CONCENTRATION 

One lb NaCN/ton solution was maintained throughout the test. This 
concentration seemed to give the best gold extraction results from 
previous testwork data and was deemed appropriate at the onset of 
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2.7 HEAP STABILITY AND AGGLOMERATION 

The sulfide test heap ore agglomerated well with DrewFloc 2440 and 
barren solution. The agglomerated ore resulted in a fluffy p · le 
which demonstrated excellent flow characteristics. 

Heap stability became a problem from the beginning. The side 
slopes washed out illlillediately following snow melt and were 
therefore removed from leach during the first month of the leach 
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periodically throughout the test but became most evident during the 
spring rains. In fact, leaching was discontinued for a few days 
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passed and were sucessfully leached without much more side slope 
failure. Minus 1/4 inch material does not appear to be a good 
candidate for larger scale leaching due to the instability of the 
heap. 

2.8 CRUSH SIZE 

The final crushed product averaged 96.5% minus 1/4 inch (cubical) 
with minus 200 mesh averaging 11%. 

A sieve analysis showed the majority of the material to be plus 14 -
mesh and exhibit a light gray color. These fractions averaged 54% 
gold extraction. The ore between 14 mesh and 200 mesh was dark 
gray in color and appeared to contain the bulk of the sulfides. 
These size fractions averaged 53% gold extraction. The minus 200 
mesh material, tan in color, obtained 72% gold extr ction. The 
calculated head from the size fraction analysis (0.567 opt Au) was 
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fairly close to the calculated head from the test heap (0.551 opt 
Au) .

Various crush sizes of ore were run in column tests which showed an 
inverse relationship between size and final gold extraction values.

2.9 SILVER AND COPPER LEACHABILITY

After 441 days on leach the sulfide test heap showed a cumulative 
silver extraction percentage based on solution assay data of 54.3%. 
This compares to 75.8% extraction based on the fire assay of the 
head and tail residue and 69.1% extraction based on the calculated 
silver head.

As calculated from the solid head and tail samples, 65% of the 
cyanide soluble copper was extracted in 441 days on leach while 52% 
of the total copper was extracted. Copper appeared to leach out of 
the sulfide test heap ore in the first 70-90 days with values in 
excess of 900 mg/1 before coming to an equilibrium with the 
influent solution in the 600-800 mg/1 range.

2.10 NEUTRALIZATION

Drilled material was collected from the test heap after the leach 
cycle was completed and loaded in a lab column for neutralization. 
Wad cyanide initially assayed 849 mg/1 and dropped to <2 mg/1 
(compliance values) after about 3 Ton Solution per Ton Ore (TS/TO) 
was applied. Historically the TS/TO ratio at the Gilt Edge Mine 
has been less than 2 TS/TO, although lower initial wad cyanide 
values were treated.

Two splits of ore were analyzed using a compliance procedure bottle 
roll after <2 mg/1 wad cyanide was achieved in the effluent 
solution. The compliance value of <0.5 mg/1 wad cyanide was 
attained and the other parameters also passed compliance limits.

The pH of the effluent started out at 7.4 and rose to 8.1 by the 
end of the Neutralization Solution application. The Neutralization 
Solution pH was 7.8.

Most of the assay results comparing the neutralization solution and 
final column effluent were very close except for higher copper and 
zinc values in the neutralization solution.

2.11 LEACHATE CHEMISTRY

Most of the data from the leachate analyses stayed fairly 
consistent throughout a sixty-four week period. The "ON" solution 
showed very similar trends to the leachate data. The "ON" solution 
consisted of a mixture of the effluents from ALL the heaps and 
therefore the sulfide test heap was influenced by the same. Many 
of the total and dissolved metals had minute concentrations. 
Variances in the concentrations could simply be due to analytical 
discrepancies.
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2.12 STATIC ABA TESTWORK

The sulfide test heap ore before limestone addition averaged total 
sulfur of 4.63% most of it being sulfide sulfur at 4.45%. Sulfate 
sulfur averaged 0.19%. A composite of sulfide ore after limestone 
addition used for column testing showed total sulfur at 4.27%, 
sulfide sulfur at 4.13% and sulfate sulfur at 0.14%. Acid
potential by Peroxide (APP) showed an AP of -29.3 T CaCOj/KT 
material for the sulfide ore before limestone addition while the 
sulfide ore after limestone addition averaged an AP of -29.0 T 
CaCOj/KT. The neutralizing potential (NP) for the material before 
limestone addition averaged 4.1 T CaCOj/KT giving a net neutralizing 
potential (NNP) of -25.2 T CaCOj/KT. This NNP value was used for 
calculating the 3:1 NP/AP ratio for limestone addition 
requirements. The Static ABA tests were originally meant to be a 
"yes" or "no" procedure only, not a predictive procedure for 
amounts. Yes, this ore is acid producing.

2.13 KINETIC TESTWORK

Kinetic testwork was performed at McClelland Laboratories and is 
outlined in the Gilt Edge Mine Acid Rock Drainage Mitigation Plan 
(Section 3.7) prepared by Steffen Robertson and Kirsten (SRK), June 
1993. As in the humidity cell testing of the limestone amended 
samples (3.7.3), the STH effluent pH remained above 7.0 for the 
entire leach period. The sulfate level remained fairly constant in 
the STH effluent (CELL #5) samples as opposed to the STH humidity 
cell (HC-7) test which produced sulfate levels of 860 mg/1 during 
the initial week of testing and decreased to 24 mg/1 by week 31. 
This could be attributed to the humidity cell "ON" solution being 
fresh each time and the "ON" solution of the test heap being a 

at conglomerate of ALL the heap solutions building in constituent 
concentrations over a period of time. The unamended head sample 
produced acid rapidly in the humidity cell test (HC-1) but the 
testwork showed that adding as little as 60 lb limestone/ton ore 
mitigated acid generating conditions during a 34 week test period. 
The sulfide test heap results also show that acid generating 
conditions did not develop during the leach and neutralization 
cycles.

2.14 ICP DATA

ICP results for the head and tail samples did not appear to change 
significantly for most elements. Although every effort was made to 
obtain representative head and tail samples, their elemental makeup 
was subject to inherent differences.

3.0 METHODS AND MATERIALS
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3.1 ORE DESCRIPTION

The sulfide test heap ore v/as a blend of Quartz Trachyte and 
Trachyte Porphry.

3.1.1 Sample Collection

The sulfide test heap ore was collected from two different sulfide 
stockpiles in proportions representative of the proposed sixteen 
million ton sulfide project. 10-15% of the test heap ore was 
collected from Sulfide Ore Stockpile 1, located near the leach pad, 
and believed to be mostly representative of the Sunday Pit sulfide, 
i.e. Quartz Trachyte. 85-90% of the test heap ore was collected 
from Sulfide Ore Stockpile 2, located in the Sunday Pit, and 
believed to be mainly representative of the Dakota Maid sulfide, 
i.e. Trachyte Porphry.

3.1.2 Mineralogical Evaluation

Head and Tail samples were submitted to an independent consultant 
for polished thin section analysis. The head sample came from the 
SP3 subsample referred to in Section 3.4.3. The tail sample came 
from a series of drilled samples collected for Lab Column 
neutralization (Section 3.6). The principal rock type was 
identified as porphyritic trachyte or latite. Microprobe analysis 
was performed on the polished thin sections to identify pyrite 
inclusions and an unidentified leach product that was believed to 
be blinding off the gold particles.

3.2 CRUSHING

The ore was crushed in three stages using jaw, cone and Barmac 
crushers with a 95% minus 1/4 inch product targeted. The operating 
hours for the Brohm Crusher and the wet tons crushed and the
operating hours for the Barmac Crusher, the average rpm and the 
average plus 1/4 inch cubical product was logged daily.

3.2.1 Primary Crush

The ore was primary crushed at a target rate of 250-300 tons per 
hour through a Model 4248 RT single toggle Allis Chalmers Jaw 
Crusher with a double Seco Screen Deck, the top deck having 2-3/4
inch holes and the bottom having 1 inch holes. An undetermined
amount of water was added to the ore in the jaw crusher for dust 
control. The jawed product went to a cone crusher for the
secondary crush.

3.2.2 Secondary Crush

The secondary crusher was a 2-arm 600 Allis Chalmers Hydrocone Cone 
Crusher with a 10 inch bowl and a target crush size of less than 
10% plus one inch. Water was added to the material prior to and 
after the crush for dust control. Quicklime was added to the 
crushed product at a rate of 2 pound per ton. The product was
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stacked in a reclaim stockpile on top of a 36 inch reclaim tunnel 
with belt scale which fed a 81 foot conveyor leading to the screen 
decks.

3.2.3 Tertiary Crush

The tertiary crush was provided by a 9600 portable Barmac diesel 
powered crusher. Materials and labor on steel wear and replacement 
parts for the Barmac averaged $0.24-$0.26 per ton. A tunnel 
conveyor system fed a 6 X 16TD quad 1/4 inch screening plant 
comprised of two 1/4 inch X 1 inch screen cloths and two 3/16 inch 
X 1-1/2 inch screen cloths. Both screen cloths had a long slot 
cross flow and were made of 12 gauge standard steel. Materials and 
labor for screen wear averaged $0.06-$0.08 per ton.

The plus 1/4 inch material went to the Barmac crusher where water 
was added for dust control. The Barmac product went back to the 
screening plant where the minus 1/4 inch material fell to an 
underscreen stacker which fed a 36 inch X 82 foot Barmac C.C. 
conveyor leading to a 30 inch X 80 foot stacker. The stacker feed 
was placed in a stockpile.

Power consumption for the Barmac crusher and screen deck apparatus 
averaged 261 KW/hr.

3.3 STACKING

Ore from the Barmac stacker feed stockpile was trucked to a pug 
mill/stacking conveyor system proximinal to the heap leach pad 
where it was stacked at a target rate of 3 00-500 tons per hour. 
The pug mill/stacking conveyor system's power consumption averaged 
245 KW/hr.

3.3.1 Hopper Feed

Ore from the Barmac stacker feed stockpile was trucked to the 
hopper stockpile. The hopper stockpile material was fed to the 
hopper with a 966E front end loader. Average tonnage per bucket 
load and the number of bucket loads of material were tracked on a 
daily basis and tonnage to the heap calculated. Limestone fines 
were added to an additional hopper at approximately 150 lb 
limestone per ton ore with the limestone feed belt calibrated 
daily. The limestone fines mixed with the ore on the belt which 
fed the pug mill. The tonnage being placed on the heap was also 
determined on a daily basis by measuring the belt movement in feet 
per minute and weighing the wet tonnage on a segment of the belt. 
The moisture content of the ore and limestone fines were determined 
daily and the ton material moving on the belt per hour calculated. 
The operating hours for the pug circuit was tracked daily.

3.3.2 Pug Mill

The ore/limestone mix was agglomerated in a trap/feeder pugmill
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with 1 lb per ton NaCN barren solution and 0.1 lb per ton DrewFloc 
2440, a cationic polymer, to a targeted moisture content of 10%. 
The DrewFloc dispersal rate in ml/min and the amount of barren 
solution used (gpm) was measured daily. The agglomerated product 
fed the conveyor system.

3.3.3 Conveyor System

The conveyor system consisted of one 36 inch X 225 foot transfer 
conveyor and four 3 0 inch X 85 foot mobile conveyor belt units 
leading to a radial stacker with tracks. The 30 inch X 130 foot 
stacker luffed continuously, except in the corners, and it was 
withdrawn in 2 foot increments. The ore was piled at a target rate 
of 300-500 ton per hour.

3.3.4 Heap

The heap was stacked to 33 feet at a side slope angle of repose of 
38°-39°. Upon completion, a D4 dozer made a single pass over the 
heap to fill in the valleys. The average dry ore/limestone mix 
bulk density was found to be 91.8 lb/ft3. An initial survey was 
done on the heap and the total contained dry tons of ore/limestone 
mix calculated. The final estimated dry ton ore/limestone mix 
figure was based on an average between the surveyed value and the 
amount calculated from the ton per hour belt calibration as 
described in Section 3.3.1. These two values were thought to have 
provided the most accurate tonnages. A 6 inch HDPE header was 
placed along the centerline of the heap's top and emitter lines, on 
32 inch spacings, were fed from it. The half inch drip lines with 
2 gph emitters, spaced every 32 inches, were buried 18 inches into 
the heap. Drip lines on the side slopes of the heap had 1 gph 
emitters. One foot trenches holding 6 inch perforated pipe were 
placed on either side of the heap to avoid solution infiltration 
from the other heaps.

3.4 SAMPLING

Samples were collected on a daily basis from three separate 
sampling points (SP) for various parameter analyses and storage for 

subsequent testwork. Tk«_ Lc**, djJuiuji <U 4-4-1 dl*-K ^ <—L

3.4.1 SP1

Sample point 1 was located at the Brohm Autosampler after the 
secondary crusher. It consisted of a minus 10% plus one inch 
product. The sampler cross cut the belt every 15 minutes and 
composited a 500 lb sample daily. A split of this sample was 
assayed for size distribution, moisture content, pH, gold and 
silver (total by fire assay method and cyanide extractable by hot 
NaCN shake method), cyanide soluble copper and total copper by acid 
digestion, sulfur speciation by gravimetric procedures, acid 
potential peroxide and neutralizing potential. Subsamples were 
composited and archived for subsequent column testwork on recovery

14-

with 1 lb per ton NaCN barren solution and 0.1 lb per ton DrewFloc 
2440, a cationic polymer, to a targeted moisture content of 10%. 
The DrewFloc dispersal rate in ml/min and the amount of barren 
solution used (gpm) was measured daily. The agglomerated product 
fed the conveyor system. 

3.3.3 conveyor system 

The conveyor system consisted of one 36 inch X 225 foot transfer 
conveyor and four 30 inch X 85 foot mobile conveyor belt units 
leading to a radial stacker with tracks. The 30 inch X 130 foot 
stacker luffed continuously, except in the corners, and it was 
withdrawn in 2 foot increments. The ore was piled at a target rate 
of 300-500 ton per hour. 

3.3.4 Heap 

The heap was stacked to 33 feet at a side slope angle of repose of 
38°-39°. Upon completion, a 04 dozer made a single pass over the 
heap to fill in the valleys. The average dry ore/limestone mix 
bulk density was found to be 91.8 lb/ft3 • An initial survey was 
done on the heap and the total contained dry tons of ore/limestone 
mix calculated. The final estimated dry ton ore/limestone mix 
figure was based on an average between the surveyed value and the 
amount calculated from the ton per hour belt calibration as 
described in Section 3.3.1. These two values were thought to have 
provided the most accurate tonnages. A 6 inch HOPE header was 
placed along the centerline of the heap's top and emitter lines, on 
32 inch spacings, were fed from it. The half inch drip lines with 
2 gph emitters, spaced every 32 inches, were buried 18 inches into 
the heap. Drip lines on the side slopes of the heap had 1 gph 
emitters. One foot trenches holding 6 inch perforated pipe were 
placed on either side of the heap to avoid solution infiltration 
from the other heaps. 

3.4 SAMPLING 

Samples were collected on a daily basis from three separate 
sampling points (SP} for various parameter analyses and storage for 
subsequent testwork. r., i......_'½: vv ~ .,_ _ 4 4 , ~ _ ,,J..., '--
5 ..l ~ • • ~ c..,b:.,J!._. • II 

3.4.1 SPl 

Sample point 1 was located at the Brohm Autosampler after the 
secondary crusher. It consisted of a minus 10% plus one inch 
product. The sampler cross cut the belt every 15 minutes and 
composited a 500 lb sample daily. A split of this sample was 
assayed for size distribution, moisture content, pH, gold and 
silver (total by fire assay method and cyanide extractable by hot 
NaCN shake method), cyanide soluble copper and total copper by acid 
digestion, sulfur speciation by gravimetric procedures, acid 
potential peroxide and neutralizing potential. Subsamples were 
composited and archived for subsequent column testwork on recovery 

14-



vs crush size.

3.4.2 SP2

Sample point 2 was located at the Barmac stacker feed stockpile 
which consisted of the minus 1/4 inch Barmac product without 
limestone addition. Every hour 25 random scoopfuls were obtained 
from the stockpile and placed in a 55 gal barrel. Two barrels were 
filled per day. Along with field sampling to determine any 
oversize ore using a 1/4 inch sieve, a 1000 gram subsample (dry) 
was processed daily through a Rotap to ascertain the individual 
amounts for +4 mesh, +14 mesh, +28 mesh, +48 mesh, +100 mesh, +200 
mesh and -200 mesh. Wet screen analyses were processed in the same 
manner to compare with the dry screen data. The daily barrel 
samples were composited and stored for future testwork.

3.4.3 SP3

Sample point 3 was located after the pug mill and consisted of the 
agglomerated product after limestone addition. The sample was 
obtained from an automated sampler which cut the sample stream 
every hour. Approximately 200 pounds of sample was collected daily 
and sample splits were assayed for moisture content, pH, gold and 
silver (total by fire assay method and cyanide extractable by hot 
NaCN shake method), cyanide soluble copper, acid potential peroxide 
and neutralizing potential. Subsamples were composited and 
parallel test columns were run for comparison with the test heap. 
A split of the subsample composite was used for a "head" sample 
with size fraction Au and Ag assays run along with various other 
environmental and mineralogical testwork.
3.4.4- Sd*-io "TAil 3. 4-.4-1.
3.5 LEACH

The sulfide test heap was leached at 0.005 gpm/ft2 which 
corresponded to 80 gpm. At the start of leaching the test heap was 
hooked up to the neutralization circuit in order to utilize the 
"ON" solution and "OFF" solution flow meters. When an equilibrium 
was established, the test heap continued leach on the leach circuit 
with a flow meter only measuring the "ON" solution. The "ON" 
solution flow (gpm) and psi were monitored every two hours and a 
solution totalization was taken every 12 hours. The totalization 
figure was used for calculation purposes except when the flow meter 
broke. Then psi was used to calculate average gpm. Daily
precipitation levels were recorded and from known data figures it 
was estimated that one inch precipitation correlated to 50,000 
gallons on Cell #5 where the test heap was located. Therefore the 
appropriate ratio of gallons were added to the effluent total 
gallons over a two day period (since it takes aproximately two days 
for the solution going into the heap to come out the bottom) to 
take into account the additional gallons from precipitation. In 
addition to gpm and psi, Au (opt), NaCN (lb/ton) and pH were 
monitored every two hours throughout the duration of the test. 
Solution samples were composited every two hours over a 24 hour

vs crush size. 

J.4.2 SP2 

Samp e point 2 was located at the Barmac stacker feed stockpile 
which consisted of the minus 1/4 inch Barmac product without 
l'me tone addit'on. Every hour 25 random scoopfuls were obtained 
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il ed per d y. Along with ield sarnp ing to determine any 

over 'ze ore using a 1/4 inch sieve, a 1000 gram sub ample (dry) 
was processed daily through a Rotap to ascertain the individual 
amounts for +4 mesh, + 4 mesh, +28 mesh, +48 mesh, +100 mesh, +200 
mesh nd -200 mesh. Wet screen analyses were processed in the same 
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period for the "ON" and effluent solutions and assayed daily. The 
solutions were assayed for Au (opt) , Ag (opt) and Cu (ppm) by flame 
Atomic Absorption Spectroscopy, pH and NaCN (lb/ton) by silver 
nitrate titration.

3.6 NEUTRALIZATION

Approximately 300 lb of sample was collected by drilling the test 
heap. About 150 lb of sample was placed in an 8 inch diameter by 
5 ft column and rinsed with actual neutralization solution from the 
Brohm processing facilities. The sample effluent was monitored 
daily for pH and wad cyanide concentration using the Picric Acid 
Method of determination. When the sample effluent reached 2 ppm 
wad cyanide, the column ore was unloaded and a split was sent to an 
outside lab for analyses by a bottle roll procedure used for off
load criteria. The neutralization solution and final column 
effluent were analyzed for various parameters. A second split was 
analyzed by the bottle roll procedure for comparison purposes.

3.7 ENVIRONMENTAL MONITORING

The following tests were conducted on the sulfide test heap to 
monitor environmental aspects of the test.

The sulfide test heap leachate effluent was collected weekly and 
analyzed for an array of parameters by an outside lab. The "ON" 
solution was collected bi-weekly and analyzed for the same 
parameters as the effluent samples. It must be noted that the "ON" 
solution, however, was a mixture of ALL the effluent solutions from 
the leach pad with the gold removed. The sulfide test heap circuit 
was therefore not closed to the influence of the other heaps.

Static ABA testwork was conducted on head and tail samples from the 
sulfide test heap. Leco furnace sulfide percentages were used to 
calculate a modified ABA while acid potential by peroxide was used 
to determine, at the onset of the test, the amount of limestone 
addition necessary to equal a 3:1 ratio.

Kinetic testwork was done at McClelland Laboratories in an attempt 
to determe the correct amount of limestone addition to prevent acid 
generation after the leach cycle.

A 32 element ICP analysis was performed on the head and tail 
samples to try to quantify metal mobility during the leach cycle.

3.7.1 Leachate

The effluent solution leachate (CELL #5) was collected weekly and 
the influent (ON-SOL) collected bi-weekly with the field pH, field 
conductivity and field temperature recorded. Samples were 
submitted to an outside lab for analyses on various parameters 
including conductivity, hardness, pH, total dissolved solids (TDS), 
total suspended solids, (TSS), alkalinity - bicarbonate and 
carbonate, chloride (Cl), total cyanide, weak acid dissociable
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(wad) cyanide, free cyanide, thiocyanate (SCN), sulfate (S04) , and 
nitrogen as ammonia (NH3) , nitrate (N03) , and nitrite (N02) . Metals 
were monitored weekly and included total and dissolved aluminum 
(Al), arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), iron 
(Fe) , lead (Pb) , manganese (Mn) , selenium (Se) and zinc (Zn) . 
Total mercury (Hg) and dissolved calcium (Ca), magnesium (Mg) , 
potassium (K) and sodium (Na) were also monitored.

Sixty-four weekly leachate samples were submitted for the above 
analyses. The first ten metals samples were preserved with nitric 
acid according to EPA protocol. The acid was destroying the 
cyanide-metal complexes in the process water samples and 
precipitating some of the metals as seen especially in the copper 
analyses. Samples from weeks eleven through thirteen were analyzed 
both preserved and unpreserved for comparison purposes and the 
remainder of the samples were collected unpreserved.

3.7.2 Static ABA

The daily composite samples (SP1 and SP3) were analyzed for 
Neutralizing Potential and AP by Acidity Potential by Peroxide 
method. The daily values were averaged by ore weight percent to 
come up with a final determination for each. NP and AP analyses 
were run on each of the four solid drill hole "tail" samples and 
their results mathematically averaged. Subsamples of the "head" 
sample from the parallel test column A (Section 3.4.3) was 
submitted for an ABA using a Leco furnace for sulfur 
determinations. A composite of the four solid drill hole "tail" 
samples was submitted for the same analyses. NNP (Net Neutralizing 
Potential) was calculated using the AP by Peroxide and NP results, 
ABA (Acid Base Accounting) was calculated using the total sulfur by 
Leco results and a modified ABA was calculated using the sulfide 
sulfur results.

3.7.3 Kinetic ABA

Kinetic testwork (humidity cell) was performed at McClelland 
Laboratories and is outlined in the Gilt Edge Mine Acid Rock 
Drainage Mitigation Plan (Section 3.7) prepared by Steffen 
Robertson and Kirsten (SRK), June 1993.

3.7.4 ICP

A "head" sample was submitted for a 32 element ICP analyses and 
Selenium by digestion with an AA finish. The solid drill hole 
"tail" composite referred to in Section 3.7.2 was submitted for the 
same suite of ICP analyses.

4.0 RESULTS AND DISCUSSION
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4.1 CONDITION SUMMARY & SURVEY DATA

Table 4.1-1. Sulfide Test Heap Summary.

Dry Tons Ore/Limestone Mix 46430
Calculated Dry Tons Ore 43003
Calculated Dry Tons Limestone 3427
CaC03 Added (lb/Ton Ore) 159
CaO Added (lb/Ton Ore) 2
DrewFloc 2440 (lb/Ton Ore) 0.1
% Moisture in Agglomerated Mix 9.8%
NaCN in Agglomeration (lb/Ton Soln) 0.89
Oz Au Added in Agglomeration 16.989
Oz Ag Added in Agglomeration 18.079

CRUSH SIZE:
% + 1/4" 3.5%
% -200 mesh 11%

HEAP HEIGHT:
Initial (Ft) 31.3
Final (Ft) 31.3
Bulk Density (lb/Ft3) 91.8

INITIAL SURVEY VOLUME:
Cubic Feet 955199
Square Feet 15930

FINAL SURVEY VOLUME:
Cubic Feet 908480
Square Feet 15873

Table 4.1-1 shows a summary of the sulfide test heap conditions. 
The dry tons ore/limestone mix was derived from an average of the 
initial survey tons (955199 ft3 x 91.8 lb/ft3/2000 lb/ton) and the 
reported belt calibrated tons from the SP3 Loading Data Sheet 
(Appendix I).

46430 = (43844 + 49016J/2

The dry tons of ore and limestone were calculated from the dry tons 
ore/limestone mix and the ore/limestone ratio of 159 lb 
limestone/ton ore. It is worth noting that the calculated dry tons 
of ore (43,003) compares very favorably with the final dry ore 
value derived (42,700) for the Blattner and Fisher billing.

Table 4.1-2 shows the initial survey data. Figure 4.1-1 shows the 
final survey map and data. The final survey volume reflects 
shrinkage and the slumping or instability of the heap.

4.2 GOLD EXTRACTION

4.1 CONDITION SUMMARY & SURVEY DATA 

Table 4.1-1. Sulfide Test Heap Summary. 

Dry Tons Ore/Limestone Mix 
Calculated Dry Tons Ore 
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The survey of the agglomerated sulfide material put on cell 5 
took place as follows: m.%

Toe & Crest 
Final Toe 
Final Crest 
Ranp

9/22/92
9/25/92
9/26/92
9/26/92

The final crest and ramp surveys were taken after smoothing but 
before leaching was begun.

The area of the crest i 
The area of the toe i

15,930.3 sq. ft. 
46,705.7 sq. ft.

The height of the stacked material: 30.4 ft. using 263 samples
The average angle of repose: 36.8 degrees using the same 263 sample points.
The height ranged from a maximum of 32.0 ft. to a minimum of 29.0 ft.

irther breakdown shows: Height Minimum Maximum Angle of Number
Repose of

feet (degrees) Samples
For the East side : 30.5 29.9 30.7 38.9 26
For the Northeast corner : 30.3 30.0 30.5 38.2 9
For the Southeast corner : 30.8 30.5 31.4 39.2 10
For the South side : 30.8 29.9 31.4 35.3 59
For the Southwest corner : 30.7 30.4 31.0 32.1 13
For the Northwest corner : 29.7 29.6 29.7 36.3 12
For the West side : 30.6 29.7 31.0 38.0 47
For the North side : 29.9 29.0 30.7 36.8 87
For the Centerline : 31.25 30.7 32.0 4

The volume of the material on the cell is:

(15930.3 ♦ 46705.7) * 30.5 / 2

955,199 cu. ft.

@ a density of 91.8 pounds per cu. ft.

87,687,268 pounds 

or 43,844 tons 

AREAS of Slopes

The southeast corner: 1,306.1 sq. ft.
The southwest corner: 781.5 sq. ft.
The northwest corner: 324.2 sq. ft.
The northeast corner: 1.320.2 sq. ft.
The north side 1 14,365.8 sq. ft.
The south side 1 15,175.9 sq. ft.
The east side t 2,859.2 sq. ft.
The west side 1 4,373.5 sq. ft.

Total area 1 40,506.4 sq. ft.

covered by ramp t 1,307.5 sq. ft.
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Figure 4.2.1—1. Sulfide Test Heap Gold Extraction Curve Comparisons.
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Three gold extraction curves were developed for the sulfide test 
heap. They were a theoretical predicted curve, the actual 
extraction curve derived from daily assay data and an adjusted 
actual curve for regression analysis purposes.

The gold extraction was calculated in three ways on a total 
contained ounce basis from the head/tail assays, solution assays 
and the calculated head.

Gold extraction rates were not only observed from the adjusted 
actual extraction curve, but also from data produced from column 
tests of sulfide test heap ore run at various crush sizes. It 
became apparent from the column tests that agglomerating with 
barren solution had a profound effect in extracting the gold with 
a flush at the beginning of the cycle.

Three different regression analysis models were used to generate 
extrapolated curves from the adjusted actual curve.

4.2.1 Gold Extraction Curves

Three gold extraction curves were developed. A theoretical 
predicted gold extraction curve was developed prior to the 
commencement of the Sulfide Test Heap for tracking purposes 
throughout the test. The actual curve was derived from daily 
solution assays and the contained ounces from the calculated head. 
An adjusted actual gold extraction curve was formulated in an 
attempt to smooth out the areas of deviation in the actual curve 
for regression analysis purposes. The three curves are compared in 
Figure 4.2.1-1.

4.2.1.1 Predicted Curve

The theoretical predicted gold extraction curve was developed from 
a combination of column testwork done at Degerstrom Labs, 
indicating an attainable 55% total gold extraction in a two year 
period, and actual gold extraction curve data from previous Gilt 
Edge Mine heaps and column testwork.

4.2.1.2 Actual Curve

The actual gold extraction curve was derived by dividing the 
calculated daily net cumulative gold ounces by the total contained 
gold ounces derived from the calculated head.

The actual gold extraction curve has two distinct areas of 
deviation from the curve slope. One occurs at about Day 150 and 
the other occurs at about Day 300 as illustrated in 
Figure 4.2.1-1.

The first area of deviation occured when "preg building" was 
implemented in the processing stage. Gold content was allowed to 
concentrate in the process solution by not recovering it in the 
Merrill-Crowe Plant. During this period the "ON" solution gold
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barren solution had a profound effect in extracting the gold with 
a flush at the beginning of the cycle. 

Three different regression analysis models were used to generate 
extrapolated curves from the adjusted actual curve. 

4.2.1 Gold Extraction curves 

Three gold extraction curves were developed. A theoretical 
predicted gold extraction curve was developed prior to the 
commencement of the Sulfide Test Heap for tracking purposes 
throughout the test. The actual curve was derived from daily 
solution assays and the contained ounces from the calculated head. 
An adjusted actual gold extraction curve was formulated in an 
attempt to smooth out the areas of deviation in the actual curve 
for regression analysis purposes. The three curves are compared in 
Figure 4. 2. 1-1. 

4.2.1.1 Predicted curve 

The theoretical predicted gold extraction curve was developed from 
a combination of column testwork done at Degerstrom Labs, 
indicating an attainable 55% total gold extraction in a two year 
period, and actual gold extraction curve data from previous Gilt 
Edge Mine heaps and column testwork. 

4.2.1.2 Actual curve 

The actual gold extraction curve was derived by dividing the 
calculated daily net cumulative gold ounces by the total contained 
gold ounces derived from the calculated head. 

The actual gold extraction curve has two distinct areas of 
deviation from the curve slope. One occurs at about Day 150 and 
the other occurs at about Day 300 as illustrated in 
Figure 4. 2. 1-1. 

The first area of deviation occured when "preg building" was 
implemented in the processing stage. Gold content was allowed to 
concentrate in the process solution by not recovering it in the 
Merrill-Crowe Plant. During this period the "ON" solution gold 



grade actually assayed higher than the effluent solution grade 
coming off the heap. Because of this gold concentration gradient, 
the heap appeared to lose some gold extraction percentage. When 
the preg building ceased, the gold extraction rate rose sharply 
until an apparent equilibrium was again maintained (i.e. the slope 
resumed as it had before the preg building influence interval).

The second area of deviation occured when the unleached side slopes 
were put under leach, Day 297-305. Due to the instability of the 
ore on the oversaturated sides during winter/spring 1992-1993, the 
side slopes were left off leach until July 1993. A steepened 
incline in the extraction slope occured when the sides were put 
under leach.

4.2.1.3 Adjusted Actual Curve

An adjusted gold extraction curve was formulated in an attempt to 
smooth out the areas of deviation in the actual curve for 
regression analysis purposes.

During the preg building phase the percent gold extraction dropped 
off and then rose sharply. Since during this 25 day period, (Day 
141-165) , the data did not contribute to the overall extraction 
percentage, those days were simply dele/ted from the data base for 

the adjusted actual curve (Table 4.2.1.3-1).

When the side slopes were put under leach it is estimated that the 
gold extraction gained an additional 3.3% (Table 4.2.1.3-2). Since 
these slopes should have been on leach since the heap's conception, 
the additional extraction percentage was moved from Day 301-343 to 
Day 4-46. This better reflects the gold extraction for all of the 
test material from the beginning of the leach cycle rather than the 
unleached portions of ore being treated as a separate test (i.e. as 
though fresh ore was added in July 1993).

grade actually assayed higher than the effluent solution grade 
coming off the heap. Because of this gold concentration gradient, 
the heap appeared to lose some gold extraction percentage. When 
the preg building ceased, the gold extraction rate rose sharply 
until an apparent equilibrium was again maintained (i.e. the slope 
resumed as it had before the preg building influence interval). 

The second area of deviation occured when the unleached side slopes 
were put under leach, Day 297-305. Due to the instability of the 
ore on the oversaturated sides during winter/spring 1992-1993, the 
side slopes were left off leach until July 1993. A steepened 
incline in the extraction slope occured when the sides were put 
under leach. 

4.2.1.3 Adjusted Actual Curve 

An adjusted gold extraction curve was formulated in an attempt to 
smooth out the areas of deviation in the actual curve for 
regression analysis purposes. 

During the preg building phase the percent gold extraction dropped 
off and then rose sharply. Since during this 25 day period, (Day 
141-165), the data did not contribute to the overall extraction 
percentage, those days were simply delepted from the data base for 
the adjusted actual curve (Table 4.2.1.3-1). 

When the side slopes were put under leach it is estimated that the 
gold extraction gained an additional 3.3% (Table 4.2.1.3-2). Since 
these slopes should have been on leach since the heap's conception, 
the additional extraction percentage was moved from Day 301-343 to 
Day 4-46. This better reflects the gold extraction for all of the 
test material from the beginning of the leach cycle rather than the 
unleached portions of ore being treated as a separate test (i.e. as 
though fresh ore was added in July 1993). 



Table 4.2.1.3-1. Preg Building Influence Interval.

Au Extraction Database

Day Cum % Au Extraction Description

139 34.903

140 34.937

141 34.959 PB

142 34.965 *

143 34.967 *

144 34.880 *

145 34.747 *

146 34.607 ★

147 34.460 k

148 34.331 *

149 34.229 *

150 34.134 *

151 34.062 *

152 34.044 *

153 34.134 *

154 34.284 *

155 34.396 *

156 34.515 *

157 34.567 *

158 34.599 *

159 34.665 ★

160 34.708 *

161 34.783 *

162 34.841 *

163 34.892 *

164 34.929 ★

165 34.952 *

166 34.978

167 35.037

168 35.077

___________________________

PB = Preg Building * =Preg Building Influence

Table 4.2.1.3-1. Preg Building Influence Interval. 

Au Extraction Database 

I Day I Cum\ Au Extraction I Descrietion I 
139 34.903 

140 34.937 

141 34.959 PB 

142 34.965 * 
143 34.967 * 
144 34.880 * 
145 34.747 * 
146 34.607 * 
147 34.460 * 
148 34.331 * 
149 34.229 * 
150 34.134 * 
151 34.062 * 
152 34.044 * 
153 34.134 * 
154 34.284 * 
155 34.396 * 
156 34.515 * 
157 34.567 * 
158 34.599 * 
159 34.665 * 
160 34.708 * 
161 34.783 * 
162 34.841 * 
163 34.892 * 
164 34.929 * 
165 34.952 * 
166 34.978 

167 35.037 

168 35.077 
, ,;:a ~" , -,,:;: 

PB = Preg Building * =Preg Building Influence 



Table 4.2.1.3-2 Percent Au Extraction Determination from Side 
Slope Contribution.

1
T: £ 9 r--

12 5.8 5.8

24 12.4 6.6

36 17.2 4.8

48 21.3 4.1

60 24.3 3.0

72 26.5 2.2

84 28.6 2.1

96 30.3 1.7

108 32.0 1.7

120 33.5 1.5

132 34.5 1.0

144 34.9 0.4 ★

156 34.5 -0.4 *

168 35.1 0.6 *

180 35.6 0.5 *

192 36.4 0.8 *

204 37.4 1.0 *

216 37.9 0.5 §

228 38.7 0.8 §

240 39.4 0.7 §

252 39.9 0.5 §

264 40.5 0.6 §

276 41.0 0.5 §

288 41.5 0.5 •

300 41.8 0.3 §

Tabl 4. 2 . 1. 3-2 Percent Au Extraction De term· nat · on from S · de 
Slope contribution . 

-o.-,, 11.ctu""l Percent r- Extration 

12 5.8 5.8 

24 12.4 6.6 

36 17.2 .8 

48 21.3 4.1 

60 24 3 3.0 

72 26 . 5 2.2 

8 28.6 2.1 

96 30.3 1. 7 

108 32.0 1.7 

120 33.5 1.5 

132 34.5 1.0 

144 34.9 0.4 * 
156 34.5 - 0.4 * 
168 35.1 0.6 * 
180 35.6 0.5 * 
192 36.4 0.8 * 
204 37. 1.0 * 
216 37.9 0.5 @ 

228 38.7 0.8 @ 

2 0 39. 0.7 @ 

252 39.9 0.5 @ 

26 40.5 0.6 @ 

276 41.0 0.5 @ 

288 4 .5 0.5 @ 

JOO 41.8 0.3 @ 



Actual Percent _Cum_Extration

312 43.6 1.8 -0.5

324 45.2 1.6 -0.5

336 46.2 1.0 -0.5

348 47.1 0.9 -0.5

360 47.8 0.7 #

372 48.3 0.5 #

384 48.7 0.4 #

396 49.3 0.6 #

408 49.7 0.4 #

420 50.1 0.4 #

432 50.3 0.2 #

PB = Preg Building SS = Side Slopes (under leach)
* = Preg Building Influence # = After SS Influence
@ = After PB Influence and Before SS Influence

Since *, @ and # time intervals all averaged +0.5% Au
extraction/12 days, I assumed that the actual % extraction for each 
12 day period during the side slope extraction period should be 
0.5%. Therefore, I subtracted 0.5% from the actual extraction to 
determine what % should be attributed to the side slope recovery.

4.2.2 Gold Extraction Determinations

Gold extraction percentages were calculated using three methods as 
shown in Table 4.2.2-1. Classic fire assay techniques were used to 
determine the head (Loading Data - Appendix I) and tail grades of 
the solid samples. Gold grade in the effluent was assayed daily 
and the cumulative net solution ounces calculated from the assay 
and the tons of solution. These results are recorded in the daily 
log data (Appendix II).

Also shown in Table 4.2.2-1 is the variance of gold extraction 
percentages between the survey tonnage and the calibrated belt 
tonnage. The percent extraction based on the calculated head (#3) 
is believed to be the most valid because the tail assays had 
excellent reproducibility (Table 4.2.2-2) and any error inherent to 
the solution assay data would cancel in the equation. Therefore 
the reported extraction is 50.5% + 1.4%. This 50.5% gold 
extraction in 441 days was used to calculate the actual curve. 
This corresponds to a predicted value of 49.2% in the same time 
frame.

I I AQt:ual Ee:tQfmt I cum Ext:catiQD I I 
312 43.6 1.8 -0.5 

324 45.2 1.6 -0.5 

336 46.2 1.0 -0.5 

348 47.1 0.9 -0.5 

360 47.8 0.7 # 

372 48.3 0.5 # 

384 48.7 0.4 # 

396 49.3 0.6 # 

408 49.7 0.4 # 

420 50.1 0.4 # 

432 50.3 0.2 # 

PB= Preg Building ss = Side Slopes (under leach) 
* = Preg Building Influence #=After ss Influence 
@=After PB Influence and Before ss Influence 

Since *, @ and # time intervals all averaged +o. 5% Au 
extraction/12 days, I assumed that the actual% extraction for each 
12 day period during the side slope extraction period should be 
0.5%. Therefore, I subtracted 0.5% from the actual extraction to 
determine what% should be attributed to the side slope recovery. 

4.2.2 Gold Extraction Determinations 

Gold extraction percentages were calculated using three methods as 
shown in Table 4.2.2-1. Classic fire assay techniques were used to 
determine the head (Loading Data - Appendix I) and tail grades of 
the solid samples. Gold grade in the effluent was assayed daily 
and the cumulative net solution ounces calculated from the assay 
and the tons of solution. These results are recorded in the daily 
log data (Appendix II). 

Also shown in Table 4. 2. 2-1 is the variance of gold extraction 
percentages between the survey tonnage and the calibrated belt 
tonnage. The percent extraction based on the calculated head (#3) 
is believed to be the most valid because the tail assays had 
excellent reproducibility (Table 4.2.2-2) and any error inherent to 
the solution assay data would cancel in the equation. Therefore 
the reported extraction is 50.5% ± 1.4%. This 50.5% gold 
extraction in 441 days was used to calculate the actual curve. 
This corresponds to a predicted value of 49.2% in the same time 
frame. 



Table 4.2.2-1. Gold Extraction Sulfide Test Heap.

SURVEY
TONNAGE

BELT
TONNAGE

AVERAGE
TONNAGE

Tons 43844 49016 46430
Head Au (opt) w/ Agglom 0.0597 0.0597 0.0597
Contained Au oz (Head) 2617.487 2926.255 2771.871
Au oz from Agglomeration 16.989 16.989 16.989
Corrected Au oz (Head) 2600.498 2909.266 2754.882
Cum Net Soln oz from Leach 1290.700 1290.700 1290.700
Tail Au (opt) 0.0273 0.0273 0.0273
Contained Au oz (Tail) 1196.941 1338.137 1267.539
Calc Head Au (opt) 0.0567 0.0536 0.0551
Contained Au oz (Calc Head) 2487.641 2628.837 2558.239
% Ext Soln Basis l) 49.6 44.4 46.9
% Ext Head/Tail Basis 2) 54.0 54.0 54.0
% Ext Calc Head Basis 3) 51.9 49.1 50.5

1) Cum Net Soln oz/Corr Au oz (Head)
2) (Corr Au oz (Head) - Contained Tail oz)/Corr Au oz (Head)
3) Cum Net Soln oz/(Cum Net Soln oz + Contained Tail oz)

Table 4.2.2-2. Assay Results and Comparison Sulfide Test Heap.

Gold Oz/Ton Contained Oz

Head Grade 1) 0.0593 2754.882
Calculated Head 2) 0.0551 2558.239

Deviation 0.0042
Precision Percent 92.9

Tail Grade 3) 0.0273 1267.539
Drill Hole 1 0.0284
Drill Hole 2 0.0284
Drill Hole 3 0.0253
Drill Hole 4 0.0272
Deviation 0.0020
Precision Percent 92.7

Head Grade SP1 Ore 0.0643 2765.093
Deviation (SP3/SP1) 10.211
Precision Percent 99.6

1) Calculated from Corrected Au Oz (Head)
2) Calculated from Contained Tail Oz and Cum Net Soln Oz
3) Average of 4 Drill Holes w/ each Drill Hole sample assayed 10X

Table 4.2.2-1. Gold Extraction Sulfide Test Heap. 

SURVEY BELT AVERAGE 
TONNAGE TONNAGE TONNAGE 

Tons 43844 49016 46430 
Head Au (opt) w/ Agglom 0.0597 0.0597 0.0597 
Contained Au oz (Head) 2617.487 2926.255 2771. 871 
Au oz from Agglomeration 16.989 16.989 16.989 
Corrected Au oz (Head) 2600.498 2909.266 2754.882 
Cum Net Soln oz from Leach 1290.700 1290.700 1290.700 
Tail Au (opt) 0.0273 0.0273 0.0273 
Contained Au oz (Tail) 1196.941 1338.137 1267.539 
Cale Head Au (opt) 0.0567 0.0536 0.0551 
Contained Au oz (Cale Head) 2487.641 2628.837 2558.239 

% Ext Soln Basis 1) 49.6 44.4 46.9 
% Ext Head/Tail Basis 2) 54.0 54.0 54.0 
% Ext Cale Head Basis 3) 51.9 49.1 50.5 

1) Cum Net Soln oz/Corr Au oz (Head) 
2) (Corr Au oz (Head) - Contained Tail oz)/Corr Au oz (Head) 
3) Cum Net Soln oz/(Cum Net Soln oz+ Contained Tail oz) 

Table 4.2.2-2. Assay Results and Comparison Sulfide Test Heap. 

Head Grade 1) 
Calculated Head 2) 

Deviation 
Precision Percent 

Tail Grade 3) 
Drill Hole 1 
Drill Hole 2 
Drill Hole 3 
Drill Hole 4 
Deviation 
Precision Percent 

Head Grade SPl Ore 
Deviation (SP3/SP1) 
Precision Percent 

Gold Oz/Ton 

0.0593 
0.0551 
0.0042 

0.0273 
0.0284 
0.0284 
0.0253 
0.0272 
0.0020 

0.0643 

92.9 

92.7 

1) Calculated from Corrected Au Oz (Head) 

Contained Oz 

2754.882 
2558.239 

1267.539 

2765.093 
10.211 

99.6 

2) Calculated from Contained Tail Oz and Cum Net Soln Oz 
3) Average of 4 Drill Holes w/ each Drill Hole sample assayed l0X 



4.2.3 Gold Extraction Rate

Representative ore samples from the Sulfide Test Heap material were 
crushed to various sizes and leached in 10 inch diameter by 5 foot 
columns for comparison with the minus 1/4 inch material. It became 
immediately obvious that agglomerating the ore with barren solution 
(as in the minus 1/4 inch columns) was a crutial step in extracting 
the gold more efficiently. Table 4.2.3-1 shows the comparison 
between the non-agglomerated crush size ore and the agglomerated 
(pre-treated) ore. 5*c.b 4.£>v- dU --

4.2.4 Regression Analysis

Regression analysis was performed on an adjusted actual curve as 
described in section 4.2.1.3 using 3 different models. The data 
extrapolated to gold extraction values of 57.4%, 62.2% and 62.2% 
after a two year leach period.

4.2.4.1 Regression Analysis Models

The adjusted curve was used for the regression analysis models 
since the smoothed out version lent itself to the linear regression 
analysis better than the actual curve. Model 1 used data points 
from Day 10-416 and extrapolated to 57.4% gold extraction at the 
end of a two year leach cycle. Model 2 used data points from Day 
120-416 and extrapolated to 62.2% gold extraction at the end of two 
years. Model 3 used data points from Day 162-416 and extrapolated 
to 62.2% gold extraction in the same time frame as Models 1 and 2.

4.2.4.2 Model 1 - Arithmetic Gold Extraction Axis; Log Day Axis
y = (m * log (x)) + b

When the actual and adjusted gold extraction curves are plotted on 
an arithmetic y-axis and log x-axis the curve becomes fairly linear 
(Figure 4.2.4.2-1). Therefore, I assumed that a meaningful linear 
regression analysis could be performed on the data points. I chose 
the adjusted curve since the deviations were smoothed out as 
explained in Section 4.2.1.3. Points (Days) 10-416 were chosen for 
the regression analysis since these data points gave the 
linear fit.

Table 4.2.4.2-1 shows the regression output with a coefficient of 
determination (r2 ) of 0.997 and a standard error of y estimate of 
0.5758. This model estimates the Sulfide Test Heap gold extraction 
to reach 57.4% + 0.6% at the end of a two year leach time. The 
Model 1 curve is extrapolated in Figure 4.2.4-*'.

4.2.4.3 Model 2 - Log of Decreasing Tail Grade
y = 10*(mx + b)

In this model the gold ounces extracted were calculated from the 
adjusted curve cumulative percent gold extraction. The extracted

4.2.3 Gold Extraction Rate 

Representative ore samples from the Sulfide Test Heap material were 
crushed to various sizes and leached in 10 inch diameter by 5 foot 
columns for comparison with the minus 1/4 inch material. It became 
immediately obvious that agglomerating the ore with barren solution 
(as in the minus 1/4 inch columns) was a cru~ ial step in extracting 
the gold more efficiently. Table A--?-4 -1 sh-owS- the comparison 
betw~en the non-agglomerated crush size ore and the agglomerated 
(pee- e e) ore. J ., .,, 5c.c.. <>.., 4.1 1,vr~ d... .... 

4.2.4 Regression Analysis 

Regression analysis was performed on an adjusted actual 
described in section 4.2.1.3 using 3 different models. 
extrapolated to gold extraction values of 57.4%, 62.2% 
after a two year leach period. 

4.2.4.1 Regression Analysis Models 

curve as 
The data 

and 62.2% 

The adjusted curve was used for the regression analysis models 
since the smoothed out version lent itself to the linear regression 
analysis better than the actual curve. Model 1 used data points 
from Day 10-416 and extrapolated to 57.4% gold extraction at the 
end of a two year leach cycle. Model 2 used data points from Day 
120-416 and extrapolated to 62.2% gold extraction at the end of two 
years. Model 3 used data points from Day 162-416 and extrapolated 
to 62.2% gold extraction in the same time frame as Models 1 and 2. 

4.2.4.2 Model 1 - Arithmetic Gold Extraction AXis; Log Day AXis 
y = (m • log(x)) + b 

When the actual and adjusted gold extraction curves are plotted on 
an arithmetic y-axis and log x-axis the curve becomes fairly linear 
(Figure 4.2.4.2-1). Therefore, I assumed that a meaningful linear 
regression analysis could be performed on the data points. I chose 
the adjusted curve since the deviations were smoothed out as 
explained in Section 4.2.1.3. Points (Days) 10-416 were chosen for 
the regression analysis since these data points gave the me-M ~ 
linear fit. 

Table 4.2.4.2-1 shows the regression output with a coefficient of 
determination (r2

) of 0.997 and a standard error of y estimate of 
0.5758. This model estimates the Sulfide Test Heap gold extraction 
to reach 57.4% ± 0.6% at the end of a two year leach time. The 
Model 1 curve is extrapolated in Figure 4. 2. 4-!. 

4.2.4.3 Model 2 - Log of Decreasing Tail Grade 
y = lO"(mx + b) 

In this model the gold ounces extracted were calculated from the 
adjusted curve cumulative percent gold extraction. The extracted 



gold ounces were subtracted from the total gold ounces contained 
giving the gold ounces left in the heap. The ounces left were 
divided by the total tons to give the heap's tail grade in ounces 
per ton. Since the log of the decreasing tail grade gave a semi- 
linear plot from Day 120-416 (Figure 4.2.4.3-1), these data points 
were used for the linear regression analysis.

Table 4.2.4.3-1 shows the regression output with a coefficient of 
determination (r2 ) of 0.994. This model estimates the Sulfide Test 
Heap gold extraction to be 62.2% + 0.2% at the end of two years on 
leach. The Model 2 curve is extrapolated in Figure 4.2.4rl.

4.2.4.4 Model 3 - Least Squares Curve Fit
y = A+B*X+C/X

For Model 3,. a software program named Curve Fit was used to analyze 
the data points. The program performs a least squares curve fit on 
x, y data. Curves for 25 equations are fitted. Equation 
coefficients, Correlation Coefficient, and Best Fit are computed. 
For any of the 25 equations, predictions for y can be calculated. 
Since the program will accept only 255 data points, Day 162-416 
were used from the adjusted actual curve.

Equation 4, a combined linear and reciprocal equation was chosen by 
Curve Fit as the Best Fit with a correlation coefficient of 0.996. 
The regression output is shown in Table 4.2.4.4-1. This model 
predicts the Sulfide Test Heap gold extraction to reach 62.2% at 
the end of a two year leach period. This correlates with Model 2. 
The Model 3 curve is extrapolated in Figure 4.2.4-:/.

gold ounces were subtracted from the total gold ounces contained 
giving the gold ounces left in the heap. The ounces left were 
divided by the total tons to give the heap's tail grade in ounces 
per ton. Since the log of the decreasing tail grade gave a semi
linear plot from Day 120-416 (Figure 4.2.4.3-1), these data points 
were used for the linear regression analysis. 

Table 4.2.4.3-1 shows the regression output with a coefficient of 
determination (r2 

) of 0. 994. This model estimates the Sulfide Test 
Heap gold extraction to be 62.2% ± 0.2% at the end of two years on 
leach. The Model 2 curve is extrapolated in Figure 4. 2. 4-:/. 

4.2.4.4 Model 3 - Least Squares Curve Fit 
y = A+B*X+C/X 

For Model 3,.a software program named Curve Fit was used to analyze 
the data points. The program performs a least squares curve fit on 
x, y data. Curves for 25 equations are fitted. Equation 
coefficients, Correlation Coefficient, and Best Fit are computed. 
For any of the 25 equations, predictions for y can be calculated. 
Since the program will accept only 255 data points, Day 162-416 
were used from the adjusted actual curve. 

Equation 4, a combined linear and reciprocal equation was chosen by 
Curve Fit as the Best Fit with a correlation coefficient of 0.996. 
The regression output is shown in Table 4. 2. 4. 4-1. This model 
predicts the Sulfide Test Heap gold extraction to reach 62.2% at 
the end of a two year leach period. This correlates with Model 2. 
The Model 3 curve is extrapolated in Figure 4.2.4-;/. 
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Figure 4.2.4.2—1 Sulfide Test Heap Gold Curve with log x—axis.
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Figure 4.2.4.2-1. Suli.ide Test Heap Gold Curve 'vvith log x-axis. 
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Figure 4.2.4—1. Sulfide Test Heap Gold Extrapolated Curve Comparisons.
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Figure 4.2.4-1. Sulfide Test Heap Gold Extrc1polc1ted Curve Comparisons. 



Table 4.2.4.2-1 Regression Analysis Data - Model 1.

Arithmetic Gold Extraction Axis; Log Day Axis
Adjusted Sulfide Test Heap Percent Gold Extraction Curve

Day 10-416

Regression Output

Constant -22.2739
Std Err of Y Est 0.5758
r2 (Adj, Raw) 0. 9965728 0.9965812
No. of Observations 407
Degrees of Freedom 405

Coefficient(s) 27.82534
Std. Err of Coef. 0.0809826

Equation: y = (m* log(x)) + b
m = 27.82534
b = -22.2739
x = Day
y = 1i Au Extraction

Adjusted Actual y
Values

If x = 50; Then v = 25.0 25.3

If x - 100; Then v = 33.4 34.2

If x = 150; Then v = 38.3 38.6

If x = 200; Then v = 41.8 41.7

If x = 250; Then v = 44.4 44.3

If x = 300; Then v = 46.7 45.9

If x = 350; Then v = 48.5 48.3

If x = 400; Then v = 50.1 50.2

If x = 450; Then v = 51.6

If x = 500; Then v = 52.8

If x = 550; Then v = 54.0

If x = 600; Then v = 55.0

If x = 650; Then y = 56.0

If x = 700; Then v = 56.9

v = y ^^ • Then-v-=-5X^4---
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Table 4.2.4.3-1 Regression Analysis Data - Model 2.

Adjusted
Log of Decreasing Tail Grade

Sulfide Test Heap Percent Gold Extraction Curve
Day 120-416

Regression Output:

Constant
Std Err of Y Est
r2 (Adj, Raw) 0.9944612
No. of Observations
Degrees of Freedom

Coefficient(s)
Std Err of Coef.

Equation: y = 10*(mx + b)
m = -0.000357 
b = -1.42039 
x = Day

-1.42039
0.0023
0.9944799

297
295

-0.000357
0.0000015

Adjusted Actual y 
Value

If x = 150; Then y = 39.1 38.6

If x = 200; Then y = 41.5 41.7

If x = 250; Then y = 43.9 44.3

If x = 300; Then y = 46.1 45.9

If X = 350; Then y = 48.3 48.3

If X = 400; Then y = 50.4 50.2

If x = 450; Then y = 52.4

If x = 500 Then y = 54.3

If x = 550; Then y = 56.1

If x = 600; Then y = 57.9

If x = 650; Then y = 59.6

If x = 700; Then y = 61.2

If x = 730; Then y = 62.2
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Table 4.2.4.3-1 Regression Analysis Data - Model 2. 

Log of Decreasing Tail Grade 
Adjusted Sulfide Test Heap Percent Gold Extraction Curve 

Day 120-416 

Regression output: 

Constant -1.42039 
Std Err of y Est 0.0023 
r2 (Adj, Raw) 0.9944612 0.9944799 
No. of Observations 297 
Degrees of Freedom 295 

Coefficient(s) -0.000357 
Std Err of Coef. 0.0000015 

Equation: y = 10" (rnx + b) 
rn = -0.000357 
b = -1.42039 
X = Day 
y = % Au Extraction 

: .•.· : 
·• Adjusted· Actual y . .. 

··• ·t .:,: : .. , ,}:;fr,. Val_u§? .. .. :,:: 

If X = 150; Then y = 39.1 38.6 

If X = 200; Then y = 41.5 41. 7 

If X = 250; Then y = 43.9 44.3 

If X = 300; Then y = 46.1 45.9 

If X = 350; Then y = 48.3 48.3 

If X = 400; Then y = 50.4 50.2 

If X = 450; Then y = 52.4 

If X = 500 Then y = 54.3 

If X = 550; Then y = 56.1 

If X = 600; Then y = 57.9 

If X = 650; Then y = 59.6 

If X = 700; Then y = 61.2 

If X = 730; Then y = 62.2 



Table 4.2.4.4-1 Regression Analysis Data - Model 3.

Least Squares Curve Fit
Adjusted Sulfide Test Heap Percent Gold Extraction Curve

Day 162-416

Regression Output:
r2 0.9956

Equation: y = A+B*X+C/X
A = 38.15
B = 0.03419
C = -651.9 
x = Day
y = % Au Extraction

Adjusted Actual y Value

If X = 150; Then y = 38.9 38.6

If X = 200; Then y = 41.7 41.7

If X = 250; Then y = 44.1 44.3

If X = 300; Then y = 46.2 45.9

If X = 350; Then y = 48.3 48.3

If X = 400; Then y = 50.2 50.2

If X = 450; Then y = 52.1

If X = 500; Then y = 53.9

If X = 550; Then y = 55.8

If X = 600; Then y = 57.6

If X = 650; Then y = 59.4

If X = 700; Then y = 61.2

If X = 730; Then y = 62.2

4.3 MINERALOGICAL EVALUATION 

4.3.1 Polished Thin Sections

Polished thin sections were prepared and analyzed by Dr. Theodore 
P. Paster, a Ph.D. Petrographer from the Denver area. The 
principal rock type was reported to be a porphyritic trachyte or 
latite. The rock alteration seen was goethite development, 
probably from sulfide weathering, and 15% clay alteration of

Table 4.2.4.4-1 Regression Analysis Data - Model 3. 

Least Squares curve Fit 
Adjusted Sulfide Test Heap Percent Gold 

Day 
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r 2 
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X = Day 
y = % Au Extraction 

If X 

If X 

If X 

If X 

If X 
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If X 
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If X 

If X 

If X 

If X 
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MINERALOGICAL EVALUATION 

Polished Thin Sections 

38.9 

41.7 

44.1 

46.2 

48.3 

50.2 
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Extraction Curve 

0.9956 
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48.3 

50.2 

Polished thin sections were prepared and analyzed by Dr. Theodore 
P. Paster, a Ph.D. Petrographer from the Denver area. The 
principal rock type was reported to be a porphyritic trachyte or 
latite. The rock alteration seen was goethite development, 
probably from sulfide weathering, and 15% clay alteration of 



feldspar along cleavage and/or cryptoperthite exsolution structure 
planes. The < lu gold particles were closely associated with the 
clay in 10-20u alteration patches in the feldspar. The cavities in 
the tail sample were lined with a fine-grained unidentified 
secondary mineral not found in the head sample. It was further 
reported that gold was not particularly associated with any other 
phase although it may have been overlooked as inclusions in the 
pyrite due to the small size. The unidentified leach product was 
thought to possibly be gypsum but regardless of it's identity, 
"undoubtedly impedes fluid flow to the point where gold leaching 
stops". The report including photomicrographs, can be found in 
Appendix III.

4.3.2 Microprobe

Upon recommendation by Dr. Paster, the polished thin sections were 
submitted to The University of Calgary's Geology Department for 
microprobe evaluations to identify the pyrite inclusions and the 
unidentified leach product. The unidentified leach product was not 
identified due to the minute amount and the limitations of the 
microprobe. The inclusion in the pyrite was identified as 
molybdenite. The results of the microprobe work are included in 
Appendix III.

4.4 pH

The pH of the sulfide test heap was lower than the planned 10-11 
range throughout the test as shown in Figure 4.4-1. It stayed in 
the high 7 to low 8 range for most of the first 12 0 days before 
climbing to the mid to high 8 range. The pH fell back to the low 
8 range for about 90 days starting at Day 300 before recovering 
back to the high 8 range at about Day 420. The decline in pH 
during this time period was due to the side slopes being put on 
leach.

4.5 CYANIDE CONSUMPTION

A total of 106,478 pounds of NaCN was consumed by the sulfide test 
heap in 441 days equating to 2.5 lb NaCN/ton ore, shown in Figure
4.5-1. The cyanide consumption was directly proportional to the pH 
values. When the pH values were relatively low (Day 0-120; Day 
300-420) the NaCN consumption slope steepened. When the pH 
maintained values in the mid to high 8 range, the NaCN consumption 
slope became less steep.

Copper also was a cyanide consumer, having consumed about 1 lb 
NaCN/ton ore as calculated below.

.039% Cu x 46430 Tons = 36215 lb Cu x 52% Recovery = 18832 lb Cu 
18832 lb Cu x (3 mol CN:1 mol Cu) x .77 (NaCN:Cu) = 43502 NaCN 
43502 lb NaCN Consump/43003 Ton Ore = 1.0 lb NaCN/ton ore.
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Since most of the copper is relatively soluble, a fresh water rinse 
prior to the leach cycle would most likely alleviate the problem. 
However, due to water balance issues, a fresh water rinse may not 
be a feasible option.

Thiocyanate also contributed to some cyanide consumption seeming to 
come to an equilibrium at 100-200 mg/1 before climbing to above 300 
mg/1 in the last 20 weeks of the test.

4.6 CYANIDE CONCENTRATION

Bottle roll testwork done at Degerstrom Labs (1991) indicated that 
gold extraction was suppressed at 0.5 lb/ton NaCN (37.5%) but not 
significantly elevated above 1.0 lb/ton NaCN (1 lb/ton = 78.0%; 2 
lb/ton = 81.2%; 4 lb/ton = 77.5%). Therefore a 1.0 lb/ton NaCN 
concentration was chosen for subsequent column testwork and the 
sulfide test heap.

4.7 LIMESTONE AND LIME ADDITION

Minus 1/4 inch limestone fines were added to the ore on a 159 pound 
per ton dry weight basis to maintain a 3:1 NP/AP ratio based on 
acid potential peroxide. (See Appendix II - Loading Stats for 
SP1.) A 3:1 NP/AP ratio was based on a rule of thumb excess 
neutralizing potential. Acid potential peroxide data were used 
based on the assumption that these results were more indicative of 
the actual sulfide weathering over time rather than complete 
weathering of the sulfide content as reported in the modified ABA.

Quicklime (CaO) was added to the ore at 2 lb CaO/ton ore for pH 
control. A pH range of 10-11 was targeted but the pH stayed below 
9 throughout the test period.

4.8 HEAP STABILITY AND AGGLOMERATION

Cement, lime and water, and various high molecular weight polymers 
were tested for agglomeration purposes. Due to an indication of 
retarded gold extraction with increased pH, we shyed away from 
elevated amounts of lime and cement. DrewFloc 2440, a cationic 
polymer, gave the best results from the polymer testing and was 
therefore chosen for the Sulfide Test Heap agglomerate aid. Table 
4.8-1 shows the comparison results from Strength and Stability 
Agglomeration Tests.

4.0
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prior to the leach cycle would most likely alleviate the problem. 
However, due to water balance issues, a fresh water rinse may not 
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come to an equilibrium at 100-200 mg/1 before climbing to above 300 
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gold extraction was suppressed at 0.5 lb/ton NaCN (37.5%) but not 
significantly elevated above 1.0 lb/ton NaCN (1 lb/ton= 78.0%; 2 
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Minus 1/4 inch limestone fines were added to the ore on a 159 pound 
per ton dry weight basis to maintain a 3:1 NP/AP ratio based on 
acid potential peroxide. (See Appendix II - Loading stats for 
SPl.) A 3: 1 NP/ AP ratio was based on a rule of thumb excess 
neutralizing potential. Acid potential peroxide data were used 
based on the assumption that these results were more indicative of 
the actual sulfide weathering over time rather than complete 
weathering of the sulfide content as reported in the modified ABA. 

Quicklime (Cao) was added to the ore at 2 lb CaO/ton ore for pH 
control. A pH range of 10-11 was targeted but the pH stayed below 
9 throughout the test period. 

4.8 HEAP STABILITY AND AGGLOMERATION 

Cement, lime and water, and various high molecular weight polymers 
were tested for agglomeration purposes. Due to an indication of 
retarded gold extraction with increased pH, we shjed away from 
elevated amounts of lime and cement. DrewFloc 2440, a cationic 
polymer, gave the best results from the polymer testing and was 
therefore chosen for the Sulfide Test Heap agglomerate aid. Table 
4. 8-1 shows the comparison results from Strength and stability 
Agglomeration Tests. 



Table 4.8-1. Strength and Stability Agglomeration Test Results.

Agglomerate Dosage lb/ton % Fines (-8 mesh) Loss

Lime-1 22.6
Lime-Dupl 2.0

9 O 20.5
Cement C • w 16.7
Cement 2*0 9.8
Cement 9*0 8.6
Cement / • b 6.2
Cement 10.0 3.7
DrewFloc 2440 2 0*0 17.9
DrewFloc 2440-1 0.05 18.3
DrewFloc 2440-Dupl 0.10 15.8
DrewFloc 2440 U • 1U 25.9

0.20

4.9 CRUSH SIZE

Table 4.9-1 shows the average percent size fraction data for SP1 
(before Barmac Crusher) and SP2 (after Barmac Crusher) samples. 
SP2 was screened both wet and dry. The final crushed product 
averaged, by a calculated daily average, 96.5% minus 1/4 inch 
(cubical) with minus 200 mesh averaging 11% (wet screen). Table 
4.9-2 tabulates screen and assay data from the Sulfide Test Heap 
head and tail samples. The screened head sample shows 14% minus 
200 mesh while the tail sample has 15.5% minus 200 mesh.

Table 4 .9-1. Sulfide Test Heap Size Fraction Data
•

SP1* SP2*
Dry Screen Wet Screen

Size % Retained Size % Retained % Retained
1-1/2" 0.6 4 mesh 23.4 23.9

1" 3.4 14 mesh 46.0 43.0
3/4" 9.8 28 mesh 9.6 7.0
1/2" 22.4 48 mesh 8.0 6.3
1/4" 22.3 100 mesh 6.1 4.9

-1/4" 41.5 200 mesh 3.3 3.7
-200 mesh 3.6 11.2

* Note: These are daily averages, not weighted .averages.
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Table 4.8-1. Strength and Stability Agglomeration Test Results. 

Agglomerate Dosage lb/ton % Fines (-8 mesh) Loss 

Lime-1 2.0 22.6 
Lime-Dupl 2.0 20.5 
Cement 2.5 16.7 
Cement 5.0 9.8 
Cement 8.6 
Cement 7.5 6.2 
Cement 10.0 3.7 
DrewFloc 2440 20.0 17.9 
DrewFloc 2440-1 0.05 18.3 
DrewFloc 2440-Dupl 0.10 15.8 0.10 DrewFloc 2440 0.20 25.9 

4.9 CRUSH SIZE 

Table 4.9-1 shows the average percent size fraction data for SPl 
(before Barmac Crusher) and SP2 (after Barmac Crusher) samples. 
SP2 was screened both wet and dry. The final crushed product 
averaged, by a calculated daily average, 96. 5% minus 1/ 4 inch 
(cubical) with minus 200 mesh averaging 11% (wet screen). Table 
4.9-2 tabulates screen and assay data from the Sulfide Test Heap 
head and tail samples. The screened head sample shows 14% minus 
200 mesh while the tail sample has 15.5% minus 200 mesh. 

Table 4.9-1. Sulfide Test Heap Size Fraction Data. 

Size 
1-1/2" 

1" 
3/4" 
1/2" 
1/4 11 

-1/4 11 

SPl* SP2* 

% Retained 
0.6 
3.4 
9.8 

22.4 
22.3 
41. 5 

Size 
4 mesh 

14 mesh 
28 mesh 
48 mesh 

100 mesh 
200 mesh 

-200 mesh 

Dry Screen 
% Retained 

23.4 
46.0 

9.6 
8.0 

6.1 
3.3 
3.6 

Wet Screen 
% Retained 

23.9 
43.0 

7.0 
6.3 

4.9 
3.7 

11.2 

* Note: These are daily averages, not weighted averages. 
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Table 4.9-2. Sulfide Test Heap Size Fraction Analyses.

Head

Size % Retained Au (opt) Au Oz Apperance

+4 mesh 15.45 0.0313 0.0048 Lt Gray
+8 mesh 28.63 0.0233 0.0067 Lt Gray

+14 mesh 15.35 0.0277 0.0043 Lt Gray
+28 mesh 9.35 0.0483 0.0045 Dk Gray
+48 mesh 7.52 0.1780 0.0134 Dk Gray

+100 mesh 5.89 0.1330 0.0078 Dk Gray
+200 mesh 3.86 0.1300 0.0050 Dk Gray
-200 mesh 13.95 0.0730 0.0102 Tan
Calc Head 0.0567

Tail

Size % Retained Au (opt) Au Oz % Au Ext

+4 mesh 13.26 0.0123 0.0016 66.3
+8 mesh 26.40 0.0123 0.0032 51.3

+14 mesh 15.56 0.0153 0.0024 44.0
+28 mesh 10.80 0.0263 0.0028 37.1
+48 mesh 7.75 0.0457 0.0035 73.5

+100 mesh 6.45 0.0620 0.0040 49.0
+200 mesh 4.29 0.0567 0.0024 51.5
-200 mesh 15.49 0.0187 0.0029 71.6

0.0230 59.5

The minus 200 mesh material in the head and tail samples appeared 
as a tan color and leached the second to best of any size fraction 
obtaining 72% gold extraction. The majority of the material, over 
55%, in both the head and tail samples was plus 14 mesh and had a 
light gray color. This material leached reasonably well with an 
average of 54% gold extraction. The balance of the ore was between 
14 mesh and 200 mesh and was dark gray in color. It appeared that 
the bulk of the sulfides were in these size fractions. Although 
the plus 48 mesh showed the highest gold extraction of any of the 
size fractions at 73.5%, the overall gold extraction for these dark 
gray size fractions was 53%, just slightly lower than the bigger 
size fraction average. The three plus 14 mesh size fractions had 
somewhat of a constant tail which behaved historically like the 
oxide ore. The calculated head from the size fraction analyses 
(.0567 opt Au) was fairly consistent with the calculated head form 
the test heap (.0551 opt Au) .

Numerous columns were run with various crush sizes to compare gold 
extraction data. The results are tabulated in Table 4.9-3. The 
Brohm -1/4" * was an average of two column tests containing 2 lb/T 
CaO and 150 lb/T limestone that were agglomerated with barren 
solution and allowed to sit in barrels for about two months before 
leaching. These column tests were run in 8 inch diameter by 5 foot 
columns. The other Brohm columns were not agglomerated and had 150
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The minus 200 mesh material in the head and tail samples appeared 
as a tan color and leached the second to best of any size fraction 
obtaining 72% gold extraction. The majority of the material, over 
55%, in both the head and tail samples was plus 14 mesh and had a 
light gray color. This material leached reasonably well with an 
average of 54% gold extraction. The balance of the ore was between 
14 mesh and 200 mesh and was dark gray in color. It appeared that 
the bulk of the sulfides were in these size fractions. Although 
the plus 48 mesh showed the highest gold extraction of any of the 
size fractions at 73.5%, the overall gold extraction for these dark 
gray size fractions was 53%, just slightly lower than the bigger 
size fraction average. The three plus 14 mesh size fractions had 
somewhat of a constant tail which behaved historically like the 
oxide ore. The calculated head from the size fraction analyses 
(.0567 opt Au) was fairly consistent with the calculated head form 
the test heap (.0551 opt Au). 

Numerous columns were run with various crush sizes to compare gold 
extraction data. The results are tabulated in Table 4.9-3. The 
Brehm -1/4" * was an average of two column tests containing 2 lb/T 
Cao and 150 lb/T limestone that were agglomerated with barren 
solution and allowed to sit in barrels for about two months before 
leaching. These column tests were run in 8 inch diameter by 5 foot 
columns. The other Brohm columns were not agglomerated and had 150 
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lb/T limestone added in addition to the CaO. These column tests 
were run in 10 inch diameter by 5 foot columns.

The Degerstrom column tests were all agglomerated with water and 
the various CaO amounts. No additional limestone was added. Four 
inch diameter by 5 foot columns were used for the -1/4" and -1/2" 
tests. Six inch diameter by 8 foot columns were used for the one 
inch material.

It is quite obvious that agglomerating with barren solution speeds 
up the initial rate of gold dissolution steepening the gold 
extraction curve. The rate of reaction also appears to be 
enhanced, in the Degerstrom -1/4" and -1/2" column tests, for the 
10 lb/T CaO vs the 4 lb/T CaO addition. The Brohm and Degerstrom 
-1/2" (2-4 lb/T CaO) column tests initially compare quite favorably 
but the Degerstrom columns have higher final extraction 
percentages. This may be an indication that agglomeration aids in 
overall gold extraction. In fact, the Degerstrom columns all have 
better final extraction percentages except for the one inch 
material which has very close extractions for both the Degerstrom 
2 and the Brohm 4. Although leach conditions and ore differed 
between the Degerstrom and Brohm columns, both labs showed the same 
inverse relationship between crush size and final gold extraction 
values.

Table 4.9-3. Column Crush Size Comparison.
4U0 l H>°

II Column ID 10 Days 20 Days 30 Days 40 Days
50 Days |

-1/4" Brohm * 32.70 39.82 44.78
441 b

47.97 50.24

-1/4" Degstrm 2 14.16 44.89 54.82 57.53 59.51

-1/4" Degstrm 10 23.13 47.30 53.41 55.83 57.27

"-3/8" Brohm 4 20% 39
4f

*>*7 a/; -30%89
5V 9' 

32.2> 32.76d t t wO

-1/2" Brohm 2 18.22
4-7 3-1
28^48

4- 9 7 % ^
30% 79

-1/2" Brohm 4 &t91 +o 3 a
24.61

4? fj.
28% 02

< .
29% 55 30.2^3

-1/2" Degstrm 2 16.10 30.23 37.72 40.94 42.81

-1/2" Degstrm 10 26.64 39.58 45.26 48.35 50.80

1" Brohm 4 -17.01
5 •' --
23% 18 264 25 *r - 4

27.39 28.12

1" Degstrm 2 17.99 23.30 25.84 27.58 28.83

1M Degstrm 10 12.51 16.66 19.24 21.18 22.81

The numbers after the name identification for the column ID refers 
to the amount of CaO used for pH control.
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4.10 SILVER AND COPPER LEACHABILITY

4.10.1 Silver Extraction

Cumulative silver extraction was calculated daily from the sulfide 
test heap effluent assays. After 441 days on leach the sulfide 
test heap showed a cumulative percent extraction based on total 
contained ounces and daily solution assays of 54.3%. (Figure
4.10.1-1.) The sulfide test heap reached a silver extraction 
percentage of 7 5.8 % after 441 days on leach based on the fire 
assay results from the solid tail residue and 69.1% extraction 
based on the calculated silver head. Tables 4.10.1-1 and 4.10.1-2 
summarize extraction and assay data. The 54.3% extraction based on 
the assay head and solution assays seems to be the most credible 
since the SP3 and SP1 head ounces are most in agreement and AA 
silver assays are quite reliable at the concentrations being 
tested. The tail fire assays reproduced very poorly and therefore 
make any extractions based on the tail assays questionable.

Table 4.10.1-1. Silver Extraction Sulfide Test Heap.

AVERAGE
TONNAGE

Tons 46430
Head Ag (opt) w/ Agglom 0.2097
Contained Ag oz (Head) 9736.371
Ag oz from Agglomeration 18.079
Corrected Ag oz (Head) 9718.292
Cum Net Soln oz from Leach 5274.244
Tail Ag (opt) 0.0507
Contained Ag oz (Tail) 2354.001
Calc Head Ag (opt) 0.1643
% Ext Soln Basis 1) 54.3
% Ext Head/Tail Basis 2) 75.8
% Ext Calc Head Basis 3) 69.1

1) Cum Net Soln oz/Corr Ag oz (Head)
2) (Corr Ag oz (Head) - Contained Tail oz)/Corr Ag oz (Head)
3) Cum Net Soln oz/(Cum Net Soln oz + Contained Tail oz)
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Figure 4/Q.1—1. Sulfide Test Heap Silver Extraction Based on Net Solution Oz/ 
Total Contained Oz from Fire Assay Head of Ore/Limestone Mix.
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Table 4.10.1-2. Assay Results and Comparison Sulfide Test Heap.

Silver Oz/Ton Contained Oz

Head Grade 1) 0.2097 9718.292
Calculated Head 2) 0.1643 7628.245

Deviation 0.0454
Precision Percent 78.4

Tail Grade 3) 0.0507 2354.001
Drill Hole 1 0.0116
Drill Hole 2 0.0496
Drill Hole 3 0.0567
Drill Hole 4 0.0848
Deviation 0.0391
Precision Percent 22.9

Head Grade SP1 Ore 0.2148 9237.044
Deviation (SP3/SP1) 481.248
Precision Percent 95.0

1) Calculated from Corrected Ag Oz (Head)
2) Calculated from Contained Tail Oz and Cum Net Soln Oz
3) Average of 4 Drill Holes w/ each Drill Hole sample assayed 10X

4.10.2 Copper Extraction

Copper extraction was simply calculated from the head and tail 
solid samples as shown in Table 4.10.2-1.

Table 4.10.2-1. Copper Extraction Sulfide Test Heap.

Total
Copper (mg/1)

CN Extractable
Copper (mg/1)

Head 390 358

Tail 188 127

Percent Extraction 51.8% 64.5%

Figure 4.10.2-1 shows the daily extraction of copper in mg/1. It 
appears that the copper is basically extracted in the first 70-90 
days and comes to an equilibrium with the "ON" solution.

It is worth noting at this point that although the sulfide test 
heap ore has elevated copper values, it has been thought that this 
is merely a transitional phase in the orebody and not indicative of 
the larger sulfide deposit. There is no evidence of these elevated 
copper values in previous sulfide testwork.
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4.11 NEUTRALIZATION

The STH material neutralization data is summarized in Tables 4.11-1 
through 4.11-4. Compliance wad cyanide effluent values (<2 mg/1) 
were achieved but only after about 3 Ton Solution per Ton Ore 
(TS/TO). The historical TS/TO at the Gilt Edge Mine has been less 
than 2 TS/TO. The neutralized ore was bottle rolled using the same 
procedure as for off-load criteria. The first split had a wide 
variance between the pH 4.2 and pH 12 solutions. The mg/kg dry 
weight must meet off-load criteria limits of <0.5 mg/1 wad cyanide. 
Since the sample only passed for the pH 12 bottle roll, another 
split was submitted for comparison purposes. Both the pH 12 bottle 
roll samples from Split #1 and Split #2, were comparible in their 
values. The pH 4.2 bottle roll results did not compare favorably 
but the Split #2 results more closely followed the pH 12 bottle 
roll data. SCN assays were run on the second split bottle rolls 
and showed quite different results between the high and low pH 
solutions. Table 4.11-3 shows the solution assay results for the 
Neutralization solution (used to wash the column material), the 
final effluent of the netralized STH ore and a drain sample taken 
three days after the final effluent sample was taken. The effluent 
sample had 12428 ml of solution while the drain sample had only 
1639 ml of sample.
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Table 4.11-1. Sulfide Test Heap Neutralization Results.

Hour
Cumulative
TS/TO

Wad Cyanide 
(mg/1) PH

8 .04 756 7.55

12 .06 625 7.72

16 .08 470 7.61

20 . 11 375 7.62

24 . 13 303 7.78

28 . 16 224 7.97

32 . 19 176 7.96

36 .21 183 7.97

40 .23 156 7.97

44 .25 137 7.94

48 .30 113 7.98

56 .35 96 8.01

64 .40 78 7.99

72 .47 54 8.12

84 .55 39 8.07

96 .71 29 8.07

120 .86 16 8.10

144 1.01 11 8.06

168 1.17 7.2 8.05

192 1.33 5.9 8.06

216 1.48 4.9 8.06

240 1.64 4.0 8.08

264 1.90 4.1 8.16

288 1.96 4.4 8.16

312 2.12 4.1 8.07

336 2.28 3.6 8.13

360 2.45 2.6 8.14

384 2.61 2.2 8.11

408 2.78 2.0 8.13

432 2.96 1.4 8.16

456 3.10 1.2 8.14

480 1 - n i . fi 7 . Q?
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Table 4.11-2. Neutralization Bottle Roll Results in Mg/Kg Dry Wt.

Split #1 Split #1 Split #2 Split #2

mg/l pH = 4.2 pH = 12 pH = 4.2 pH = 12

Total CN 1.92 1.17 0.215 0.984

Wad CN 1.77 .050 0.186 0.028

SCN - - 0.172 5.34

Table 4.11-3. Neutralization Bottle Roll Results in Mg/Kg Wet Wt.

mg/l Split #1 Split #2

PH 8.28 8.32

Cl 15.0 10.5

N as NH3 17.9 17.2

N as N03 1.91 1.32

N as N02 0.592 0.335

so„ 179 212

As (dissolved) 0.057 0.032

Cd (dissolved) <0.001 <0.001

Cu (dissolved) 0.611 <0.460

Fe (dissolved) - <0.050

Se (dissolved) <0.005 <0.005

Ag (dissolved) 0.012 0.011

Zn (dissolved) <0.050 <0.050

So
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Table 4.11-4. Neutralization and Column Effluent Solution 
Comparisons.

Assay Neutralization Final Column
Parameter Solution Effluent

Conductivity 4070 4220

Hardness 1119 1025

PH 7.75 8.00

TDS 2919 2965

TSS <10.0 <10.0

Alkalinity 214 220

Bicarbonate 261 268

Carbonate 0.00 0.00

Chloride 160 155

Cyanide Total 0.793 2.29

Cyanide Wad 0.470 1.88

Cyanide Free 0.300 1.86

SCN 15.9 18.5

N as NH, 79.6 108

N as NO, 32.2 32.7

N as NO, 8.75 8.23

Sulfate 1557 1700

Aluminum Diss <0.050 <0.050

Aluminum Total <0.050 <0.050

Arsenic Diss 0.006 0.024

Arsenic Total 0.012 0.026

Cadmium Diss 0.001 <0.001

Cadmium Total 0.002 0.001

Calcium Diss 368 397

Chromium Diss 0.005 0.006

Chromium Total 0.005 0.006

Copper Diss 7.64 2.35

Copper Total 8.94 2.50

Iron Diss <0.050 <0.050

Iron Total <0.050 1.39

Lead Diss <0.001 <0.001
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Assay Neutralization Final Column
Parameter Solution Effluent

Lead Total <0.001 <0.001

Magnesium Diss 8.55 8.08

Manqanese Diss <0.050 <0.050

Manganese Tot <0.050 <0.050

Mercurv Total 0.0015 0.0006

Potassium Diss 25.9 29.2

Selenium Diss 0.036 0.047

Selenium Total 0.039 0.048

Sodium Diss 483 496

Zinc Diss 2.14 0.055

Zinc Total 4.53 0.075

Anion Sum 44.10 47.05

Cation Sum 45.15 48.78

Balance 1 i ft i sn

4.12 LEACHATE DATA

Most of the data from the leachate analyses, documented in 
Appendix IV and illustrated in Figures 4.12-1 through 4.12-8, 
stayed fairly consistent throughout a sixty-four week period. The 
conductivity ranged from 5410-7040 uxnhos/cm. Hardness ranged from 
1956-2746 mg/1 CaC03. The pH started out at 7.2 and rose to 8.9 
throughout the test. The pH dropped below 8 from day 318-353 due 
to the side slopes being put under leach. TDS ranged from 3385- 
6005 mg/1 and TSS was generally <10 mg/1. The alkalinity mostly 
stayed in a bicarbonate system and chlorides were generally in the 
200-400 mg/1 range. Cyanide concentrations were generally around 
1000 mg/1. Thiocyanate seemed to come to a steady state in the 
100-200 mg/1 range before showing an upward trend from Days 200-250 
and climbing to above 300 mg/1 the last twenty weeks of the test. 
The nitrogen compound concentrations remained typical of the mine 
process solution. Sulfates ranged from 831-1662 mg/1 although 
usually assayed around 1200-1500 mg/1. Many of the total and 
dissolved metals had minute amounts and therefore any variances 
seen may have been unduly influenced by analytical error. Total 
and dissolved aluminum ranged from <0.05-+l mg/1. Arsenic stayed 
in the <0.02-0.3 mg/1 range. Cadmium was generally in the 0.01- 
0.03 mg/1 range. Chromium and lead were almost exclusively non- 
detectable while copper remained in the 600-800 mg/1 range. Iron 
was generally in the 0.2-0.5 mg/1 range although assayed as low as 
<0.001 mg/1 and as high as +2 mg/1, the higher concentrations 
mainly occured during Days 125-225. Manganese seemed to leach out 
quickly with values of +1 mg/1 but, by week 13 was consistently
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o.,,., ::, ... ,....,. , , Q , i:i n 

4.12 LEACHATE DATA 

Most of the data from the leachate analyses, documented in 
Appendix IV and illustrated in Figures 4 .12-1 through 4. 12-8, 
stayed fairly consistent throughout a sixty-four week period. The 
conductivity ranged from 5410-7040 umhos/cm. Hardness ranged from 
1956-2746 mg/1 CaC03 • The pH started out at 7.2 and rose to 8.9 
throughout the test. The pH dropped below 8 from day 318-353 due 
to the side slopes being put under leach. TDS ranged from 3385-
6005 mg/1 and TSS was generally <10 mg/1. The alkalinity mostly 
stayed in a bicarbonate system and chlorides were generally in the 
200-400 mg/1 range. Cyanide concentrations were generally around 
1000 mg/1. Thiocyanate seemed to come to a steady state in the 
100-200 mg/1 range before showing an upward trend from Days 200-250 
and climbing to above 300 mg/1 the last twenty weeks of the test. 
The nitrogen compound concentrations remained typical of the mine 
process solution. Sulfates ranged from 831-1662 mg/ 1 al though 
usually assayed around 1200-1500 mg/1. Many of the total and 
dissolved metals had minute amounts and therefore any variances 
seen may have been unduly influenced by analytical error. Total 
and dissolved aluminum ranged from <0.05-+1 mg/1. Arsenic stayed 
in the <0.02-0.3 mg/1 range. Cadmium was generally in the 0.01-
0.03 mg/1 range. Chromium and lead were almost exclusively non
detectable while copper remained in the 600-800 mg/1 range. Iron 
was generally in the 0.2-0.5 mg/1 range although assayed as low as 
<0. 001 mg/ 1 and as high as +2 mg/ 1, the higher concentrations 
mainly occured during Days 125-225. Manganese seemed to leach out 
quickly with values of +1 mg/1 but, by week 13 was consistently 
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<0.05 mg/1. Mercury peaked in week 10 at 0.01 mg/1 although could 
be considered a negligible constituent in the ore. Zinc ranged from 
<1-68 mg/1 but was usually in the 10-30 mg/1 range. Selenium 
ranged from <0.03-+l mg/1 with no consistency in the data possibly 
due to analytical inconsistencies. The cations ranged as follows: 
calcium - 777-1076 mg/1; potassium - 14-40 mg/1; sodium - 253-941 
mg/1 although was usually in the 600-900 mg/1 range showing an 
upward trend throughout the leach period; and magnesium appeared 
very pH dependent with pH >8 = around 10 mg/1, pH 7.8-8.0 = 10-15 
mg/1, and pH <7.8 = 20-80 mg/1. Lime and limestone contribute to 
the calcium concentrations and sodium cyanide to the sodium 
concentrations.

The "ON" Solution data is documented in Appendix IV and shows very 
similar trends to the leachate data.

It must be noted here that the "ON" solution came from a mixture of 
the effluents from ALL the heaps and therefore the sulfide test 
heap was influenced by the same.

4.13 STATIC ABA TESTWORK

The sulfide test heap ore before limestone addition averaged total 
sulfur of 4.63% most of it being sulfide sulfur at 4.45%. Sulfate 
sulfur averaged 0.19%. A composite of sulfide ore after limestone 
addition used for column testing showed total sulfur at 4.27%, 
sulfide sulfur at 4.13% and sulfate sulfur at 0.14%. Table 4.13-1 
shows a comparison of sulfur speciation using both Leco Furnace and 
gravimetric methods. The Leco and gravimetric Sulfur analyses 
compare favorably especially on the sulfide analyses. The results 
are within 10% on total sulfur and within 3% on sulfide sulfur 
values.

Table 4.13-1. Sulfur Speciation Comparison: Leco Furnace vs
Gravimetric Procedures.

Sample ID

% Sulfur Leco % Sulfur Gravimetric

Total S" so4 Total S= so4

SP1090392 5.04 4.19 0.97 4.57 4.33 0.24
SP1092292 5.62 4.75 1.09 4.93 4.64 0.30

SPl-Average - - - 4.63 4.45 0.19
Tail-1 - - - 4.18 4.04 0.14
Tail-2 - - - 4.50 4.34 0.15
Tail-3 - - - 4.56 4.39 0.17
Tail-4 - - - 4.85 4.69 0.16

Tail-Average - - - 4.52 4.37 0.16
STH-C0LB2-Head 4.27 - 0.14 4.63 4.42 0.21
STH-C0LB2-Tail 4.47 - 0.19 4.67 4.49 0.18

HC-7 Tail 4.57 4.25 0.15 - - -
STH SP3 Head 4.65 4.47 0.25 4.56 4.33 0.22

STH Tail 4.65 4.51 0.17 - - -

<0.05 mg/1. Mercury peaked in week 10 at 0.01 mg/1 although could 
be considered a negligible constituent in the ore. Zinc ranged from 
<1-68 mg/1 but was usually in the 10-30 mg/1 range. Selenium 
ranged from <0.03-+l mg/1 with no consistency in the data possibly 
due to analytical inconsistencies. The cations ranged as follows: 
calcium - 777-1076 mg/1; potassium - 14-40 mg/1; sodium - 253-941 
mg/1 although was usually in the 600-900 mg/1 range showing an 
upward trend throughout the leach period; and magnesium appeared 
very pH dependent with pH >8 = around 10 mg/1, pH 7.8-8.0 = 10-15 
mg/1, and pH <7.8 = 20-80 mg/1. Lime and limestone contribute to 
the calcium concentrations and sodium cyanide to the sodium 
concentrations. 

The "ON" Solution data is documented in Appendix IV and shows very 
similar trends to the leachate data. 
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Acid Base Accounting (ABA) was derived by various means. Acid 
potential by Peroxide (APP) showed an AP of -29.3 T CaC03/KT 
material for the sulfide ore before limestone addition while the 
sulfide ore after limestone addition averaged an AP of -29.0 T 
CaCOj/KT. The neutralizing potential (NP) for the material before 
limestone addition averaged 4.1 T CaC03/KT giving a net neutralizing 
potential (NNP) of -25.2 T CaC03/KT. This NNP value was used for 
calculating the 3:1 NP/AP ratio for limestone addition 
requirements. ABA's were also calculated using total sulfur values 
and sulfide sulfur values. Table 4.13-2 shows Acid Base Accounting 
comparisons using various methods of determination. One set of 
NP's (Neutralizing Potential) were done at the Brohm lab. The 
other NP's were done at outside labs. The two values compare 
favorably. The APP's (peroxide) were done at the Brohm lab and the 
AP's were calculated from Leco Sulfur results. The NNP's from the 
ABA's and modified ABA;s are fairly close but differ considerably 
from the NNP (peroxide) values.

Table 4.13-2. Acid Base Accounting Methods Comparison.

Sample ID
NP

Peroxide
Total S

ABA
Sulfide S
Mod ABA

AP NNP
NP

AP NNP AP NNP

SP1090392 4 -27.5 -23.7 2 -158 -156 -131 -129
SP1092292 0 -28.7 -28.3 0 -184 -184 -148 -148

SP1 Head-Avg 4 -29.3 -25.2 - - - - -
SP3 Head-Avg 68 -29.0 38.8 - - - - -
STH SP3 Head 74 -39.1 35.0 74 -145 -71 -140 -66

STH-COLB2-Head 73 -42.2 31.0 84 -133 -49 -132 -48
STH-COLB2-Tail 77 -53.9 23.7 82 -140 -58 -138 -56

HC-7 Tail - - - 70 -143 -73 -133 -63
STH Tail-1 71 -53.5 17.3 - - - - -
STH Tail-2 64 -63.1 0.9 - - - - -
STH Tail-3 72 -70.3 1.3 - - - - -
STH Tail-4 64 -69.4 -5.6 - - - - -

STH Tail-Avg 68 -64.1 3.5 - - - - -
STH Tail-Comp - - 67 -145 -78 -141 -74

* Note: All values reported in T CaC03/KT material.

The acid potential by peroxide method is a less harsh oxidizing 
procedure than the acid digestion for total sulfide content. 
Therefore less of the sulfide is oxidized or weathered. The 
modified ABA calculation assumes that all the sulfide species will 
produce acid from weathering. This may be a false assumption and 
overstate the acid potential as only certain sulfide species may 
weather or oxidize over time. Also the static testwork is done on 
pulverized material which has much more surface area avilable for 
oxidizing the sulfide. And finally, the Static ABA tests were
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originally meant to be a "yes" or "no" procedure only, not a 
predictive procedure for amounts.

Kinetic testwork was performed at McClelland Laboratories and is 
outlined in the Gilt Edge Mine Acid Rock Drainage Mitigation Plan 
(Section 3.7) prepared by Steffen Robertson and Kirsten (SRK), June 
1993. As in the humidity cell testing of the limestone amended 
samples (3.7.3), the STH effluent pH remained above 7.0 for the 
entire leach period. The sulfate level remained fairly constant in 
the STH effluent (CELL #5) samples as opposed to the STH humidity 
cell (HC-7) test which produced sulfate levels of 860 mg/1 during 
the initial week of testing and decreased to 24 mg/1 by week 31. 
This could be attributed to the humidity cell "ON" solution being 
fresh each time and the "ON" solution of the test heap being a 
conglomerate of ALL the heap solutions building in constituent 
concentrations over a period of time. The unamended head sample 
produced acid rapidly in the humidity cell test (HC-1) but the 
testwork showed that adding as little as 60 lb limestone/ton ore 
mitigated acid generating conditions during a 34 week test period. 
The sulfide test heap results also show that acid generating 
conditions did not develop during the leach and neutralization 
cycles.
&

4.*4f ICP DATA

Table 4.14-1 shows the results of a 32 element ICP scan and 
Selenium analysis done on the STH head and tail samples. Although 
every effort was made to obtain representative head and tail 
samples their elemental makeup was subject to inherent differences. 
Therefore, when interpreting data, care must be exercised as these 
values may not be significantly different. Again it must be noted 
that the tail sample was influenced by the "ON" solution which was 
a conglomerate of ALL the heaps' effluents.
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Table 4 .14-1 shows the results of a 32 element ICP scan and 
Selenium analysis done on the STH head and tail samples. Although 
every effort was made to obtain representative head and tail 
samples their elemental makeup was subject to inherent differences. 
Therefore, when interpreting data, care must be exercised as these 
values may not be significantly different. Again it must be noted 
that the tail sample was influenced by the "ON" solution which was 
a conglomerate of ALL the heaps' effluents. 



(A) OFF

Table 4.14-1. ICP Analysis Comparison of the Sulfide Test Heap 
Head and Tail Samples.

ICP Analyses - Total Metals Head Tail

Ag (mg/1) 7.6 2.8
—\ CA1 % 1.16 0.45

As (mg/1) 212 224
Ba (mg/1) 90 40
Be (mg/1) <0.5 <0.5
Bi (mg/1) 72 66

.
Ca % 2.98 2.98

1 /Cd (mg/1) <0.5 0.5H Co (mg/1) 12 15
k'Cr (mg/1) 53 44

H Cu (mg/1) 396 238H Fe % 4.62 5.18
Ga (mg/1) 20 10
Hg (mg/1) 1 <1

■ ^ K % 0.55 0.19
La (mg/1) 60 70
,Mg % 0.13 0.08
rMn (mg/1) 50 40
Mo (mg/1) 34 27

•J Na % 0.06 0.04
A

Ni (mg/1) 10 11— \

P (mg/1) 280 330
—- ('Pb (mg/1) 232 230

Sb (mg/1) 4 4
Sc (mg/1) 2 1
Sr (mg/1) 164 75
Ti % 0.01 <0.01
T1 (mg/1) <10 <10
U (mg/1) <10 <10
V (mg/1) 24 13
W (mg/1) 60 50

T~t CZn (mg/1) 58 74
Se (mg/1) 0.6 1.2

Table 4.14-1. ICP Analysis Comparison of the Sulfide Test Heap 
Head and Tail Samples. 

ICP Analyses - Total Metals Head Tail 

7.6 2.8 Ag (mg/ 1) 
·, KAl % 1.16 0.45 

As (mg/ 1) 212 224 
Ba (mg/ 1) 90 40 
Be (mg/ 1) <0.5 <0.5 
Bi (mg/1) 72 66 

V' Ca % 2.98 2.98 
l/Cd (mg/ 1) <0.5 0.5 - Co (mg/ 1) 12 15 

~ l<cr (mg/1) 53 44 - Cu (mg/1) 396 238 - Fe % 4.62 5.18 
Ga (mg/1) 20 10 
Hg (mg/ 1) 1 <1 - K % 0.55 0.19 
La (mg/1) 60 70 

' 
I/Mg % 0.13 0.08 

q" Mn (mg/1) 50 40 
Mo (mg/1) 34 27 
Na % 0.06 0.04 

✓ Ni (mg/ 1) 10 11 - p (mg/ 1) 280 330 - K'Pb (mg/ 1) 232 230 
Sb (mg/ 1) 4 4 

Q 
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Sc (mg/ 1) 2 1 - Sr (mg/ 1) 164 75 
Ti % 0.01 <0.01 
Tl (mg/ 1) <10 <10 
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•ePi - bromm Sampler

Sample ID STH-8P1088798 STH-SP .1083198 fiTM-SP 1090 t 9;

Date : 08/27/98 08/31/98 09/01/9S

Tone Crumbed 89A9 5883 £ 1 05

X Moisture 3. ex A. IX a. or.

Dry Tone 8837 5066 sos l

pH 10. 7 5. 8 1 0. £

FP - Au (opt) . 069 . 056 - 059

FA - Pu (oil 195.7A9 883.71 a X19.££7

FP - Pg (opt) . 31 . 88 . £J

FP - Pg (o*) 879.AS l, 11 A. 61 ASA.37

PP - Pu (opt) ' . 0AS . 038 . 036

PP - Pu (OI) 119.151 168.185 7£. 7 A';?

PP - Pg (opt) .288 . 808 . 175

PP - Pg (o*> 817.0A i. - 'se. 8i 353.6A

Total Cu (ppn) A9A 356 350

CN 8ol Cu (ppm) A01 305 £93

X CN Sol Cu 81.2X 85. 7X 63. 6V.

* Total Sulfur A. 81 A. 95 A.6'*

X BOA . 98 . 81 . 50

X Sulfide A. AS A. 68 A. '<5

PPP (T CaC03/KT) -37. 3 -A0. 9 - ! 5. 6

PNP <T CaC03/KT> A. A A. 8 3. .3

Net PPP (T CaC03/KT) -38. 9 -36. 7 -IS. 6

BPS - -1/A" STOCKPILE

Brobm Oper. Mrs 18. 0 7. £

Bar-mac Oper. Hr'e * 1 0. 5 1 A. 0

Barmac Pvg rpm « 1 900 1 9*’»0

X * 1/A" (Cubical) • « »

X -800 mesh ft 18X 1 ox

* Not Applicable
(09/23/95?)

l-SP1090£9c STH-SP1090398 STH-SP1090A9S

09/0£/9£ 09/07/98 09/0A/92

3533 3851 3376

3. A % 3. OX 3. 6X

34.13 3153 3254

1 ! . 7 0. 1 9. 3

. 06A . 068 . 065

SI 0. A£A 195.515 811.5A0

- 15 . 85 - 86

311.93 700.37 046.16

. 03A . '.'36 . 035

116.038 113.585 113.906

. 1 00 . 198 . 830

3A1. £9 68A.39 748.53

337 38 A 498

£81 89 A 499

83. 3* 90. 9X 1 OO. 1 X

£. AG A . 57 5. A /(

. S3 . 7 1 . 67

*•. 38 A. 33 5. 88

•-S5. 0 -•87. 5 -87. 0

5. 0 3. 0 A. A

—SO. 0 -83. 7 —83. A

1 A. A 9. 3 11.0

16. 5 ) 5. 5 1 9. 0

1900 1 900 1 300

• 8. SX

0*/. 9X 1 1 X

.. ,,.. .. ,. 

Beinpl• ID 

D•t• 

Ton• Cruaf'ted· 

Dry Tonti 

pH 

FA - Au Coptl 

FA - Au Coz> 

FA - Ag <opt I 

FA - Ag Cozl 

AA - Au Coptl 

AA - Au <oz> 

AA - Ag Copt> 

AA - Ag <oz> 

Total Cu ( ppflt) 

CN Sol Cu (ppm) 

" CN Sol Cu 

" Totel Sulrur 

" 804 

"Bulf'id• 

APP CT CeC03/l<T) 

ANP (T CeC03/l<T) 

Net APP ( T C•COJ/t<T) 

6"2 - -114" BTIXl<PILE 

Brot,111 Oper. Hrs 

Bermec Oper. Hrle 

Bar-mac Avg rpm 

1' +l/4" CCubleal) 

1' -200 1119eh 

• Not Appltcabll! 
<09l2S/9?.I 

~TH-8Pl082i9a BTH-SPIOBJl'32 STM-SP1090192 SlH-SPI0902'32 STH-SPI090392 STH-SP1090492 

08/27/92 08/31192 0'3/(11 /'3::: !):J/02132 03/0"1,/92 (l':J/(11,/92 

e94' s2az 2105 3533 3251 3316 

3.8'1( 11. I)( ,,.,:,,,; ~.,,Y. 3.•:•Y.. 3.6)( 

2837 

10.7 

• 069 

1'35.749 

, 31 

879.4S 

• 042 

119.151 

.288 

817. (14 

494 

401 

8 t. 2• 

4. 81 

.98 

4.48 

-37.3 

4.4 

-32. 9 

* 

* 
* 

* 

5.8 

28:3. 71 B 

.. 22 

t,111,.e.1 

• 032 

• ,::·,:ie 

l. •'•53. 81 

356 

305 

85. 7Y.. 

,, . '35 

. 81 

'•· 68 

4.2 

-36.7 

12. (1 

10.5 

J 3(!1) 

* 
12)( 

2oc·1 

10.2 

119.227 

• 2l 

• 036 

175 

35.1. e,,. 

3!:i(I 

83.€,¼ 

. 58 

'•· /45 

-1~.H 

3 .. 3 

- 12. '• 

7. :;: 

I,,. (I 

I•)"'-

3413 

11.7 

15 

511. 9.3 

I Ir,. l"t38 

1 (IC) 

341. 23 

.337 

.::.:a1 

83.3¼ 

• .::·3 

•"'· :,A 

5. (I 

f '•· ,. 

JR.. 5 

81-

3153 

13. I 

.OG2 

I •=,~:i. 515 

788.37 

I 13. 525 

1'38 

'=•2'•· 3:1 

'•· 57 

71 

,,. 33 

· .=:7. 5 

3.e 

-23.7 

'3. 3 

J::';. 5 

3254 

9.3 

• (If,,'.~ 

i~ 11. 54(1 

. 26 

035 

I 1.1. "306 

. 231) 

7 1+8.53 

I ,·,o. 1 ,< 

5. ,,.,, 

. 5 ·1 

5.22 

-?.7.l:I 

'•· 4 

-·22:. '• 

II. (I 

13.() 

I IY. 



BROHM BOMPLKH
bp4i -

Sample ID STH-SP1090892 BTM-BP1090992 SOH-SP1091092

Date 09/08/92 09/09/92 09/10/92

Tons Ouehed 3348 3921 1128

X Moisture 4. IX 3. 6V. 2. 9X

Dry Tone 3211 3 7 80 1095

pH 9. 1 9. a 0. 7

Fa - au (opt) . 0*1 . 053 . 057

FP - Ou (o*> 227.962 207.891 62.431

Fa - Pq (opt) .27 . 28 . 24

Fa - Pq (oil 866.90 1.050.36 26,?. 87

aa - au (opt> . 034 . 034 .03.3

aa - au (o*> 109.165 120.315 36.145

aa — Pq (opt) .205 . 206 . 1 79

aa - aq tot) 658.SO 77B.65 196. 06

Total Cu (ppm) 468 4 20 404
CN Sol Cu (ppm) 437 302 366

X CN Sol Cu 93. 4X 90. 87 90. 67-

* Total 8u1 fur 5. 50 5. 32 5. 1 o

* ,so4 . 54 . 53 . 5 7

it Sulfide 5. 32 5. 1 4 4.91
OPP (T CaCD3/KT> -30. 0 -3(2. 6 •30. 1

PNP (T CaC03/KT> 1.6 3. 8 . 8

Net OPP (T CaC03/KT) -28. 4 -28. 0 -29. 3

8P2 - -1/4" STOCKPILE

Brohm Oper. Hr a 12. 6 10. 7 4. 2

Barmac Oper. Hra 19. 7 18.0 7. 0

Barmac avg rpm 1900 1900 i aoo

X M/4" (Cubical) 3. 4X £. 5X 5. 27

X -200 mesh 13X 1 £7 1 17

* Not Applicable
(09/23/92)

S I H—SI' 1 091292 STH-SP1 091 392S1H-SP1091192

09/11/92 09/12/92 09/13/92

1 601 1671 o

3. 7r. 3. Ay. •

15A£ 1 6 1 '* ri

7. g 10. 8 H

. 056 . 059 «

66.339 35.£37 . 000

. 10 . 13 w

15'*. WJ £03. 0A . 00

. 0;?6 . '.'31 «

'*0. 006 5'.'. o/»ri . 000

. l ?;“• . 169 «

£3'*. 35 e?c\ eo . 00

'*06 A £7 •

350 3 Si? -

06. J •/- 0'*. 0y ■

'i3 3. 05 ¥

. 5 1 . 5fi »

'•. .76 A. 00 *

-S3. 5 -35. 0 «

5. 1 '*. £ N

-•!? A . 3 -.30. 0 •

3. 0 a. 9 • . 0

11-5 19. 5 15

1 9*X» 1 900 1 300

A. 1 */. 4 - IX 3. 7%

1 1* 1 1 7 i .?•/.

.. 
8Pl - ~ROHM BAM~LEH 

Semple 11>' 

Date 

Ton• Cruehed 

""'oleture 

D.-y Ton• 

pH 

FA - Au (opt) 

FA - Au 1oz) 

FA - Ag (opt) 

FA - Aq 1oz) 

AA - Au (opt> 

AA - Au (oz> 

AA - Aq (opt) 

AA - Ag lozl 

Total Cu (ppm) 

CN Sol Cu Cppm) 

"CN Sol Cu 

"Total Bul,ur 

" .604 

" S•.t I fide 

APP IT CaC03/l<TI 

ANP IT CaC03/l<TI 

Net APP CT CaC03/KT) 

SP2 - -1/4" STOCKPILE 

Brohm Oper, Hrs 

Barmac Op11r, Hrs 

Elarmac Avg rpm 

" f-l/4" (Cubical> 

l( -200 me!lh 

• N~t Applicable 
(09/25/92) 

I 

' ., 

~TH~SP10908~e 8TH-SP1090932 srH-SPI091092 SlH-S~1091192 SIH-s~•I03l292 STH-SPI09l332 

09/08/92 03/09/92 03/ 10/9;:; t):l/ I I /92 1)'~/ 12/'32 (13/ 13/32 

3348 3321 I 1,::8 l E,1) I I G 71 1) 

4. 1,t. 

3211 

9. l, 

. 011 

227.962 

. a-, 

866. 90 

• 034 

109. 165 

.205 

658.20 

468 

437 

93.4'1( 

5.5<) 

.54 

5.32 

-30.(1 

l. E, 

-28.4 

12.6 

19.7 

190(1 

3. 41'-

13'/t 

J 7 el\) 

• <)55 

-~•'.l7. 891 

. 28 

1, <)58. 36 

128.515 

77fl. G;-S 

42(t 

31:12 

'.31). l:IY. 

s . . :;c· 

;). t '• 

3.8 

-29.8 

10. 7 

18. (t 

13(<(1 

2.5Y. 

.=:. ':11-

I (•"35 

8.7 

• (157 

e.2. 1♦ .3 J 

.3E,. I '•5 

• I 73 

I ':IE,. OE, 

3E,G 

';1(1. f,'/. 

. ::; , 

··3(1 • t 

• 8 

, ... :=.: 

I ':/I)<.> 

5.2V. 

I !'It 

3. 7Y. 3. ,,y. • 
1542 IE-I'• (1 

1.,;,. 8 

• (1::,E, * 
• (H)(1 

• I<) . 13 • 
15'• · I /J 

• 1.1,, 1 

. 15? • I E-':I 

27t=..:. a,:, 

• 
35(1 362 • 

EH, .• J'/. F\l,.f.!l( 

. :it . ~;2 

'•· f.18 

-·3~,. r) 

5. 1 
'·· 2 

-·?4. ~ -.::,:,. l:l • 

3.1) . (I 

I 1.5 I:!. 5 

l :11y) l :1(1(1 I :/0') 

,, . I)'. 3. 7Y. 

I I¼ I I% I :=:;t 



SP*1 - BROMM SAMPLER

Sample ID STH-BP1091498 STH-SP1091598 SIH-BPI09I69.'

Date 09/14/98 09/15/98 09/16/98

Tone Crushed 6387 3917 3766

X Moisture 3. 6X 3. 77. .5. 7X

Dry Tons 6137 3778 3687

pH ’ 18. 1 6. 6 8. 8

FA - Au (opt) .070 . 064 . "64

FA - Au (OI > 430.993 841.413 838.106

FA - Aq (opt) .07 . 31 . 88

FO - Aq (oz) 430.99 1. 169. 34 7K7.06

AA - Au (opt I . 041 . 038 . 030

AA - Au (oz) 838.440 180.706 137. 013

AA - Aq (opt) . 066 . 160 . 1 75

AA - Aq (oz) 406.37 603.53 634.67

Total Cu (ppm) 439 405 '• 1 0

CN Sol Cu (ppm) 888 348 363

* CN Sol Cu 63. 6X 85. 9X 00. 6X

* Total Sulfur 3. 00 5. 00 5. 07

* ,80ft . 04 . 58 . 43

X Sul fide 8. 98 4. 00 4. 93

APP (T CaC03/KT > -81.3 -89. 9 -87. 8

ANP (T CaC03/KT> 6. 7 1.0 1 . H

Net APP (T CaC03/KT) -14. 8 -88. 1 -85. 4

BPS - - t/ft” STOCKPILE

Brohm Oper. Mrs 16.0 13. 1 1 3. O

Barmac Oper. Mrs 13. 0 19. 0 19. 5

Barmac Avq rpm 1900 1 900 1 fti'ift

X ♦I/ft" (Cubical) 3. OX 3. 07. /« , «„»/<

X -800 mesh 9X 1 OX toy.

• Not Applicable
(09/83/921

KIM- Bl'l "91 79,-: 

09/17/98 

8 7 18 

5. 3/.

8688 

ll!>. 5 

. 070 

803. "OB 

. ?'<

b.Tj. 66

.

I "5. 138 

. 10'.

'■83. 61 

18 

369 

89. 7*

't. 98 

. 33 

<i. 7't 

-87. 0 

3. 3 

88. 4

9. 5 

lb. 5 

I 900 

•;. os'.

1 07.

SIM BP I". 191 892 

09/I 8/98 

3663 

.5. 3*

3348 

9. 3 

. "66 

840. 064 

. 83

'll'.. 69 

. " 4 0 

I 1.683 

. 169 

669. '•&

336

’3

83. 7X 

3. ft 1 

. 00 

3. 15 

.’.ft. 5 

5

8 7. 9

6. 9

8". U

I 9. m i 

"7-
II V.

S TM-SPI 091998 

09/19/9?

0

M

0

»

. 000

. »*|«*»

. 00 Ci
«

. nn

H

0

3. v>'.
I o’/.

. ~ 
9p\ - B"Ol◄M SAMPLER 

BeMpl• ID STH-SPl091492 STH-SP I ( 19 I :.32 5 r H-Ari 1 (>'-l I lj'."l,- s111-sr•I ,,:111~1,-:: S II f RI' I 1.1'3 I 832 !, TH-SI'.' I C•'il 1 •19;:, 

D•t• O':J/14/92 09/15/'32 ,:,911 r,1°12 •"l':1/ 1 7 /92 1)'3/ I 8/32 09 / I :I I"!? 

Tone Cruehed 63B7 3917 376(; 271 B :1u,3 0 

" Moletu,.. 3.61' 3. 7'f. .3. 7:t ;;. 3~ 
.I. ·'" • 

Dry Ton• 6157 3772 Jf,,'•7 2628 :S~42 0 

pH 12. l €,. 6 A.2 16.s :l.3 .. 
FA - Au Coptl • 070 • (>f,4 • •'•&4 . ,,7p, • ,,F.,e, • 
FA - Au 101) 1130.995 241. 41.3 ?32. 1•.•G 205. 1.1•.•0 24•·•. 1364 • (u),:t 

FA - Aq Coptl .07 • 31 . ea . ;·r, . 23 . 
Fn - Aa 102) 430,99 I. I f.'3. 3'• ,~7.136 ~.,.·J. ur .. II I t,. f., '1 . ,·,r, 

AA - Au Copt) .041 • 032 . ,·,3n • ('.14,:, • I t4(1 • 
AA - Au Coll 232.440 I 2(•. 7(>6 131.013 l(•!;'i. 132 I 1, I • 6135 • i;,,:1,:, 

AA - Aq loptl .066 • 16(• • 17:'i . IIY• 18":1 • 
AA - AQ lozl 406.37 G(•3. 53 1:,:3',. 1:,1 1•8:3. F. I ,:,1:'::1. 1,5 . '-''·' 
Totel Cu Cppml 439 ltfl!:, ,, , ,:, ,,r;-:.: .-~~a; 

CN Sol Cu I PPM I 288 3 1•8 .?,G.3 36 '1 \,15 

" CN Sol Cu 65.61' es. :l'f. 88.61' 8"!. 7"1, R~. 7Y. • 

" Totel Sulfur 3.00 s. ~~e 3.,·,7 1+. 92 ~- ,., 
".80" .04 . 513 . ,.3 • 5..5 • BC• . 
" Sul fide 2.98 4, 88 , •• \.j..) 4. 71, :":. 1:5 

APP IT CeCOJ/KT> -21.s -2'3.'? -27.Z -~•7. fl 31,. ~ . 
ANP CT CeCOJ/KT> 6.7 1.8 I. B ::;, ., ,. ~ 

.'•• ' 
..,.t APP (T CeC03/KTI -14.8 -28. 1 -2:s. ,, .. 22. ,, ~· l. '3 • 
BP2 - -1/"" STOCKPILE 

Brohm Qper. Hrs 16.0 13. 1 13. ft 3.5 f,. :I 

Berrwec Oper. Hrs lS.O 13. ,:, l'J. S 1::.. S t9'fl. I.I ."$. 1) 

e • .-.... c Avq rpm 1'300 1·=mo J -:,tu·- I ':l(Ol't t ":l• ,(1 I g,·,ro 

" +I/ti" CCublcel l J. 01' 3. ,.,,,, '•. '}i~ ~. ')~. '·· ''"· .3. fJ}~ 

" -200 m•ah 9" I(•)( 1 .-,y. I (IY, I I•/, I 01/o 

• Not Appl lceble 
(0'3/E.?~/921 



•nrO - PROHM BWMPLEri

Samela ID STH-SP1092192 STH-SP1093292 S I H-SPI 092,

Date 09/21/92 09/22/92 09/23/9.

Tout Crushed 3080 £6ft« 0

* Moisture 3. 2* 1 . ft •/■ »

Dry Tone 2962 26 1 1 0

pH 11.8 7. P, ■

FR - Pu (opt) . 035 . 07 7 If

FP - Ou loti 162.91ft r ift 1 . Oft 1 . OX

FR - Pq (opt) . 18 . ft 6 •

FR - Pg lot) ft73.93 1.201.03 . « M'l

PP - Pu (opt) . 035 . 05 1 *

PP - Pu (o*> 103.673 133.157 . O'

PP - Pp (opt) . 167 . 239 .«
PP - Pq lot) ft9ft.67 63ft.Ml

Total Cu (ppm) 303 5ft ft «

CN Sol Cu (ppm) 323 ft32 •

X CN Sol Cu 0ft. 2X 79. ft* •

* Total Sulfur ft. 33 ft. 93 ■

* .SOft . 50 . 09 •

X Sulfide ft. 1 ft ft. 6ft *

RPP IT CsC03/KT) -25. 0 -20. 1 •
PNP (T CoC03/KT) 6. 6 . ft a

Net PPP (T CaC03/KT) -10. ft -20. 3 «

SP2 - -l/ftM STOCKPILE

Brohm Oper. Hrs 6. 5 5. 5 *
Barmac Oper. Hrs 19. 5 20. 3 c-O. 5

Barmac Pvq rpm 1900 1 1 Voo

* ‘1/ft" (Cubical) 3. OX ft. OX f*. 0*/
X -200 mesh II”/. ll •/. !0’/o

• Not PpplCcable
(09/25/92)

I

Total or 
Wt Ovq 
to Date

50.'»25

3. 5 ■/•

56,-w.

. 06 ft

1. e.ira. i7<=.

. 22
12. 5.10. 5ft

. 03/

2. 056.050 

. I 70

9.395.05 

ft I 2 

.150 

05. 1* 

ft. 63*

. 56* 

ft. fts*

n. 3 

ft. I

157. 6

310. r-

1 900 

3. 5*

I 1 V-

- •. ·:,irt\ • Pnnt◄M ElAMl'LEfl 

Sami,111 JD 

Date 

Tone Crueh•d 

Ory Tone 

DH 

FA - A•J (,:,i,t) 

FA - Au Cozl 

FA - Ao Coi,t I 

FA - Ag Coz> 

AA - Au (opt I 

AA - Au lo.rl 

AA - Ap Coptl 

AA - Aq Cozl 

Tr.>tMI Cu li,pml 

CN Sol Cu Cppml 

"CN Sol Cu 

"T,:,tal Sulfur 

" _S04 

"Sulf'lde 

APP IT CeC03/KTI 

ANP IT CoC03/KT) 

Net APP IT CeC03/KT> 

SP2 - -1/4" STOCKPILE 

Brohm Ope,·. Hrs 

B;;wmec Oi,er. Hrs 

B,;,,•rn"c Avg rprn 

"•114" (Cubicel> 

• N•:>t Aopl lceblP. 
(09125/321 

STH-SP1092l92 STH-Sr!092292 srH-SPl0323~~ 

09/21/92 03122/92 03/23192 

3060 2G4B 

3. 2)( I • ,, 1'-

2962 .:.6 I I 

11.6 7. f., 

. 055 • 1)17 

162.914 r'f'> l. (It+ I 

• 16 • ,, E, 

473.93 J • 2•)1. (IJ 

• 035 • (.'51 

103.673 133. 157 • 1)1 ... , 

• 167 . ;?j~ 

494.67 ,r.21, • I J) 

383 5, .. ,. 

323 432 

811. 2" 73. 41'-

4.33 4.93 

. sa .83 • 
4. 14 ,, • E,4 

-25. (I -.::·e., 

6. f., . 4 

-18.4 -28 .. 3 • 

G.5 5.5 

19.5 2n.s 2(1. 5 

19(•0 t ..-J,_1(1 1·:.1•.11., 

3. t):( '• .. 1):<, 

w/. ,, ·/4 

., •:-al At •;-.~ .. 
w~ nvq 

1;,.., O<!'te 

>. f:,I B. 171';, 

. :, . c, .. 

12. ':,.-.:,~,. 54 

• (,J/ 

C:. t)56. (1~1.1 

. l 78 

'• 12 

B5. 1-1. 

, •• 63'/. 

• 5E.;< 

'•· I 

l ~7. E, 

318. ;"· 

.J. 5'( 

I J;t. 



^ya nill/mtrcmbrcTrcuir

•P3 - FIlMfR SAMPLER

Simple ID ^
BTH-8P3083192 STH-BP3090192 9TH-BP3090292

«**• %■
08/31/92 09/01/92 09/02/92

Total WatTona’To Pad 
(Total Dry Tonato Pad ♦

(Calculated from Cone Prea)
87 550 2465

Moiatura) (3015)

% Molatura fir* haap) 7. 9* 7. 8* 9. 7*

Total Dry Tona To Pad 
(Dry Ton* Ora ♦ Dry tdna

(Calculated from 
00

CPC03)

Wet Tons to 
507

Pad — Moisture) 
2226

CaC03 (TPM - Dryl 
(9/9-Callb.)

31. 8 31.8 31.0

Dry Tona CaC03 To Pad 
(TPMaOpar. Mra)

(Calc from Dry Tona 
6 36

to Pad)
192

CaC03 (lb/Ton - Dry)
(Calc from TPM)

152 152 152

Dry Tona CaC03 To Pad 
(1b/Ton*Ton Ora)

6 36 154

Dry Tona Ora (Ton/hr) 
(«/9-Callb. 1

403 403 403

Opar. Mra 
(9/3-Pctual)

(Calc from Dry Tons 
.10 1. 17

Ore/TPM)
5. 05

Dry Tona Ora To Pad 
(TPMaOpar. Mra)

(Total Dry 
74

Tons — Dry 
471

Tons CaC03l
2034
(2530)

Bucket Loada 
(101 lb/eu ft>

10
(966-E)

64
(966-E)

278
(966-E)

Dry Tona Ora To Pad 
(Calc from Buckata)

75 480 2085

DrawFloc (ml/min) 270 270 270

DrawFloc (lb/ton) . 1 . 1 . 1

ON So1n (GPM) 120 120 120

ON (ton/dayl 5.5 35. 1 151.4

ON NaCN (1b/T) . 93 . B7 . 87

NaCN (lb/day) 5.2 30. 5 131.7

ON Ou (ox/day1 . 033 . 175 . 757

ON Pg (ox/day) .033 . 246 . 908

(10/03/92)

STH-SP3090392 STM-BP3090492

09/03/92 09/04/92

2720 2795

9. 2* 9. B%

2469 2521

31.8 31.8

180 192

158 152

1 74 177

403 385

5. 68 6. 05

2289 2329

287
(966-E>

277
(980-0

2153 2271

270 270

1
120 120

170. 4 181.5

. 88 . 90

ISO. 0 163. 4

. 852 . 726

1.028 1.0B9

. - ~filTCOIITACRE~------cTACU J T 

IP3 - FIIHIR·. IAMPLER 
... 

. .._ple ID ~-.- 8T .... BP3083192 STH-BP3090192 9TH-BP3090292 STH-SP3090392 BTH-BP3090492 

O.•• i~- 08/31/92 09/01/92 09/02/92 

(Calculated from Cone Areal 
Totel .._..,.,OM'To Pad 87 550 2465 
CTohl 0.-y Ton. to Pad + l'lol•turtt> <30151 

1' Mol ■tuNt Cin h■apl 9.71( 

(Calculeted f.-om Wet Tol"ln to Pad - Moteh1re> 
Totel O.-y TOfte To Pad 80 507 2226 
CDY-y TO'r'■ OW-.+ Dry T01"1■ CaC:031 

CaC03 fTPH - D.- y > 
C9/9-Cel lb.> 

Dry To~• CaC03 To Ped 
CT~opa.-. HI"•> 

CaCOJ llb/Toff - Dry> 
tCalc fl"o«i TPH> 

0,.y Tor,a C.C:03 To Pad 
Clb/Ton•Ton 0.-e> 

D.-y Ton• 01"9 CTon/hr> 
('l/'9-Cal lb.) 

o.,. ... ..,,.. 
C9/J-Aetual) 

Dry Ton• Or• To Ped 
(TPH•Op•r. Hr-a) 

Buck•t Loed• 
( IOI lb/cu ft) 

Dry Ton• Ore To Pad 
(Cele froin Buck•t•> 

Drw.Floc (Ml/Mln> 

o.-eNFloc llb/Ton> 

ON 8oln CGPltl> 

ON (ton/day> 

ON NeCN Cl b/T> 

NaCN !lb/day> 

ON Au (oz/day> 

ON Ag <oz/day> 

(10/0~/92) 

31. 8 31. 8 31. e 

(Cele from Dry Tone to Pad> 
6 36 132 

152 152 152 

6 36 154 

403 403 403 

CCeic fr,:,1n O••y Tone Ore/TPHl 
• 18 t. l7 5. ()5 

(Total Dry Tons - Orv Tons C~C031 
74 471 2034 

10 
1966-E> 

75 

270 

• 1 

120 

5.5 

• 93 

5.2 

.033 

.033 

64 
<966-E> 

48(1 

27(1 

• I 

120 

35. l 

• Fl7 

3Cl.5 

• I 75 

. 246 

<253(1) 

278 
1366-E> 

2085 

27(1 

• I 

12(1 

151. 4 

• 87 

131. 7 

.757 

• "l<)f.\ 

03/03/92 09/04/92 

2720 2795 

9.c?J' 9. 8" 

2469 2521 

3t. e 31.8 

18(1 192 

152 152 

17 1♦ 177 

,,,:,3 385 

5,e,e 6.05 

2209 232'3 

287 277 
( '31;,6-F.") !980-Cl 

2153 2271 

27(• 270 

• I • I 

12(1 120 

170.4 181.5 

. 88 • 9(1 

151). ,:, 1€,3.4 

. 052 . 726 

I. (12,~ I. 089 

., ..... , 
·t ,,. 

•\ ~-- ' 

I ,, 
I 



6ps - P18HBR SAMPLER
)

•Mpl* ID BTH-8P3090898 8TH-SP3090992 BTH-SP3091092

Oat*
vi

09/08/92 09/09/92 09/10/92

Total Wot t(*m To Pad 
(Total Dry Ton* .to Pad ♦

f

2942
Moisturs)

1730 3452

* Motsturo (In htap) 9. 8* 9. 9X 9. 4X

Total Dry Toro To. Pad 
(Dry Ton* Or* ♦ Dry T6na

2293
CaCOS)

1539 3128

CaCOS (TPH - Dry)
(9/9—Cal lb. >

31.8 35. 4 31. O

Dry Ton* CaCOS To Pad 
(TPH*0p*r. Hr*)

184 1 46 225

CaC03 (Ib/Ton - Dry)
(Calc from TPH)

192 207 155

Dry Ton* CaC03 to Pad 
(lb/Ton*Ton Or*)

160 146 223

Dry Ton* Or* (Ton/hr) 
(9/9-Caltb.)

369 342 399

Op*r. Hr*
(9/3-Actual>

9. 78 4. 13 7. 27

Dry Ton* Or* To Pad 
(TPHaOpor. Hr*)

2110 1412 2902

Buck*t Load*
(101 lb/cu ft)

299
(980—C)

183
<980-0

352
<980-0

Dry Ton* Or* To Pad 
(Calc from Buck*t*>

2124 1501 2886

Or**«Floc (ml/min) 270 270 270

Dr*wFloc (lb/Ton) . 1 . 1 . 1

ON BoIn (QPN) 119 1 15 1 20

ON (ton/day) 173. 4 123. 9 218. 1

ON NaCN (lb/T) .92 . 05 - 90

NaCN (lb/day) 199. 9 105. 3 196. 3

ON Pu (ox/day) I. 040 . 620 . 872

ON Ag (ox/day) .867 . 743 1.091

(10/09/92)

Of in mii i rioniiT _ not -rn r\nn

STM-SP3091192

09/11/92

3345

10. I*

3008

J

sJ

30. 3

El 3

154

£13

393

7. 10

2792

307
<980-0

£517

£73 

. 1 

120 

£13. 0 

. 90 

191.7 

1.063

1. £78

tPJ - FIBHltA BAfllPL.ER 

.,_J 
... ple ID !3TW-BP3090892 STH-SP3090992 STH-8P3091092 STH-SP3091192 

Date 09/08/92 09/09/'32 0'3/1(1192 09/ 11/92 j 

~ Total Witt i To'Pad 2!$42 1730 3452 3345 J Cfotal 0.-y i0"9 ~o Pad + Moiature> 

" Motature 
0

<-tn· heap> 9.8" 9. 9" 9. 4" l O. I" ..... 

Total Ory ToM"To. Pad 2293 1559 3128 3,:,,:,s 
(D,-y Tofttl• DNt. Ory Tbn• t!at03> 

CaC03 C'N>H - Dry) 31. 8 35.4 31. 0 30.3 (9/9-Callb.) 

Dry Tona CaC03 To Pad 184 146 225 215 (TPH•Oper. H-,.a) 

CaC03 ( lb/Ton - Ory> 152 207 155 154 <Cale from TPH> 

Ory Tona CaC03 To Pad 160 146 225 215 Clb/Ton4tTOf'I 0.-.) 

Ory Tone Ore CTon/hi'-> 365 342 399 3'33 (919-Cellb.) 

Opar. "'"· e.1e 
(9/3-Actual> 

4. 13 7.27 7. 1(1 

Ory Tona o ... To Pad 2110 1412 2'302 27'32 ( n>H•Oper • ..... , 
Bucket Loada 259 183 352 3(17 
ClOl lb/cu '11) 1980-C> 1980-Cl <38•:•-C> <980-C) 

Df'y Tone Ore To Pad 2124 I SC• 1 28f.lG 2517 (Cale '"'°"' Bucket•> 

0..-.Floc (ml/111inl 270 27(1 27(1 275 

DrftlFloc: ( lb/Ton> • 1 . I • I • 1 

ON Boin (8PM) 115 I J5 I ;?(1 12(1 

ON <ton/day) l 7 3. 4 123.9 218. I 213. c, 
ON NaCN C lb/T> • 92 • BS . 3(1 . '30 

NaCN (lb/day) 159.5 105.3 136.3 1'31. 7 

ON Au <oz/day> 1. 040 .620 . 872 I. 065 

ON Ag <oz/dey> .867 . 743 I. 0'31 1.278 

(10105/92) 

OI~ Mfl I l"TOrtltT _ nor TM nf\F\ 

I 
'.' 



§»?3 - FIBHBR BRMPLER

8ample 10 BTH-9P3091*92 STH-8P3091592

Data 09/1A/92 09/15/92

Total Met Tone to Pad 
<Total Dry ton* to Pad ♦

3085
Moisture)

3976

* Moiatura (if* haap)

*r
o
-

o

9. 5X

Total Dry Tot* To Pad 
(Dry Tona Ore ♦ Dry Tof*a

2767
CaG03>

3598

CaC03 (TPH - Dry) 
(9/9-Calib. )

36. A 3 a . a

Dry Tona CaC03 To Pad - 
(TPHaOper. Hra)

271 30 A

CaC03 <lb/Ton - Dry)
(Calc from TPH)

185 19A

Dry Tona CaC03 To Pad 
(lb/Ton*Ton Ora)

231 320

Dry Tona Ora (Ton/hr) 
(9/9-Calib. >

335 371

Opar. Hra 
<9/3-Actual>

7. AS 8. 88

Dry Tona Ora TO Pad 
(TPHaOpar. Hra)

2A96 329A

Bucket Loada 
<101 Ib/cu ft)

32A
(980-0 u

 
t
r
» 
i

o
 o
 

®

Dry Tona Ora To Pad 
(Calc from Bucketa)

2637 335A

DrewFloc (ml/mln) 270 270

DrewFloe (Ib/Ton) . 1 . 1

ON BoIn (BPH) 120 125

ON (ton/day) 223. 5 266. A

ON NaCN (Ib/T) . 87 . 90

NaCN (lb/day) 19A. A 239. 8

ON Ru (oz/day) 1.3A1 1; 332

ON Rg (oz/day) 1.3A1 1.598

<10/05/92)

1—SP3091692 STH-8P3091792 9TM—9P3091892 8TH-BP3092092

09/16/92 09/17/92 09/18/92 09/20/92

A716 3757 36A2 1819

lO. IX 10. 7X lO. 3X 10. OX

A2A0 3355 3267 1 637

26. 6 26. 9 £7. 6 30. 0

£55 £08 219 1 1 3

128 129 1AA 1 A9

255 203 220 113

A 16 A 06 383 A03

9. 58 7. 75 7. 95 3. 78

3985 31 A7 30A7 1523

A57
<980-0

351
<980-0

368
(980-0

182
(980-0

37 A 7 £878 3018 1 A92

28 A 29A £90 275

. t . 1 . 1 . 1

125 120 120 120

287. A £32. 5 £38. 5 1 1 3 . A

. 87 . 82 . 90 . 9 A

250. 0 1 90. 7 21 A. 7 1 06. 6

1. A37 1. 163 1. 193 . 680

1 . 72A 1.395 1. 193 . ASA

fl?3 - FJBHER SAMPLER 

8aMple ID 

Date 

8TH-9P309 l 492 9TH-9P3C•9 l 592 STH-SP309 I 692 STH-8P309 t 792 9TH-9P309 l 892 STH-8P3092092 

09/14192 

Total W•I TOM ~o'Pad 308S 
(Total Ory Tofte', to Pa~ + Moisture) 

1' lllol ■tu.-. Ul'I h•ap> 10.~1' 

Total Dry T~• To Pad 2767 
(Dry Ton• Ore. i:;,.,, Tol"I■ CaCOJ) 

CaC03 CTPH .. D.-y> 
C9/9-Callb.) 

Dry Ton■ CaC03 To Pad· 
CTPH•Oper. H,oa) 

CaCOJ Clb/Tcm - Dry> 
CCale fl'"OIII TPH> 
Dry Ton■ CaCOJ To Pad 
Clb/TonitTOl"I Or•> 

Dry Ton• o.-. CTon/h,-> 
(9/9-Callb.> 

Oper. Hr■ 
C913-Actual> 

Dry Tone Ore To Pad 
CTPH•Opet-. Kral 

Bucket Load• 
<101 lb/eu ;u 

Dry Ton• Ore To Pad 
<Cale fr0111 Bucket•> 

DreNFloe CMl/Mll"I> 

DretOF'loe <lb/Ton> 

ON Boin CGPM> 

ON (ton/day> 

ON NaCN ( l b/T> 

NaCN (lb/day) 

ON Au <oz/day> 

ON Ag (oz/day) 

C 10/05/921 

36.4 

271 

185 

231 

335 

7.43 

2496 

324 
(980-CI 

2657 

270 

. l 

120 

223.5 

. 87 

194.4 

1.341 

l. 341 

09/15/92 

3976 

9. 57' 

3598 

.~4. :=~ 

3(11+ 

194 

320 

371 

0.0e 

3294 

409 
<980-CI 

3354 

270 

• l 

125 

;:C:E,F.,. 4 

. 90 

239.8 

1; 332 

1. 598 

09/16/92 

4 7 t E, 

l 0. I" 

255 

128 

255 

416 

9.58 

3985 

1•57 
(98(1-Cl 

37,.7 

284 

• I 

lc':5 

287. ,, 

• 87 

25(1. (1 

1. 437 

1. 724 

09/17/92 

3757 

l (I. 7" 

3355 

26.9 

208 

129 

203 

41)6 

7.75 

3147 

351 
!980·-C) 

2870 

294 

• l 

1 20 

232.5 

.82 

19(1. 7 

I. 163 

1. 3?5 

09/18/92 

3642 

l O. 37' 

3267 

27.6 

219 

144 

220 

383 

7.95 

3047 

368 
<98C•-C> 

301B 

• I 

12(• 

238.5 

. 90 

214.7 

1. 193 

l. 193 

09/20/92 

l819 

l O. 07' 

1637 

J(l, (I 

113 

I 49 

113 

403 

3.78 

1523 

182 
(980-CI 

1492 

275 

• J 

12(1 

113. ,, 

I 06. 6 

.68(1 

. ,,5,, 

--' 

_)' 



SP3 - FI9MGW SAMPLE FI

Sampl* ID 8TM-SP3092192 9TH-SP3092292 STH-BP3092492

Data 09/21/92 09/22/92 09/24/92 .

Total Uat Toft* To Pad 
(Total Dry Ton* to Pad *

3179
Molatura)

3532 3651

H Molatura (In haap) o o * 8. BS 9. 1)4

Total Dry Ton* To Pad 
(Dry Ton* Or* ♦ Dry Ton*

2861
CaC03)

3221 3319

CaC03 (TPM - Dry)
(9/9-Callb. >

31.1 32. 8 32. 8

Dry Ton* C*C03 To Pad 
(TPM»0par. Hr*)

199 226 236

CaC03 (Ib/Ton - Dry)
(Calc from TPH)

ISO 151 148

Dry Ton* CaCO-3 To Pad 
(lb/Ton*Ton Or*)

200 226 288

Dry Ton* Or* (Ton/hr) 
(9/9-Callb.)

416 434 426

Opar. Hr*
(9/3-Pctual>

6. 40 6. 90 7. £0

Dry Ton* Or* To Pad 
(TPH*Op*r. Hr*)

2662 2995 3083

Buckat Load*
(U>1 lb/cu ft)

304
(980-C)

335
(980-C)

375
(980-C)

Dry Ton* Or* To Pad 
(Calc from Buck*t*>

2493 2747 3075

DrawFloc (ml/mlh> 300 310 31 0

DromFloc Ub/Ton> . 1 . 1 . 1

ON Bo In (0PM) 120 120 120

ON (ton/day) 192.0 207.0 216. 0

ON NaCN (lb/T) . 91 . 88 . 89

NaCN (1b/day) 174. 7 182. 2 192.2

ON Pu (oz/day> . 960 1.242 . 864

ON Pg (oz/day) . 768 . 828 . 864

<10/03/92)

STH-SP3092592

09/25/92
Total or Wt Pvg 

to Date

331 1 54355

1 0. 6* 9. 8)4

2960 49016

29. 4 31.3

208 3617

151 159

208 3496

389 394

7. 07 115.37

2732 45400

329
(980-C)

5451

£698 44251

305 £81

1

120 120

£12. 1 3, 461.1

. 89 . 89

188. 8 3.067.6

. 636 16.989

.636 IB.079

----·-.,-..-.-,.·-~~-.-.·~---.-....-...-.. ,.-.:,,----------------------------------------------------------..~ 

•• BPl - Fl8HIR IAMPLER 

8aMple ID 

Dat• 

STH-SP3092192 9TH-BP3092292 9TH-SP3092492 STH-SP3092S92 

09/21/92 

Total Wet Tone To Pad 3179 
<Total Dry Toma to Pad+ Moieture> 

I 0, 01' 

Total Dry TOfl• To Pad 28.61 
<Dry Tone Or•+ Dry Tona CaCOJ> 

CaCDJ CTPH - 0,.-y) 
C9/9-Callb.> 

Dry Tone CaC03 To Pad 
CTPH•Oper. Hr•> 

CaCOJ Clb/Ton - Dry> 
(Ca le from TPH> 

Dry Tone CaC03 To Pad 
Clb/Ton•Ton Orel 

Dry Ton• Dre CTon/hr> 
(9/9-Callb. l 

Oper. Hra 
19/3-Actual > 

Dry Ton• Ortt To Pad 
CTPH-Oper. Hr•> 

Bucket Load• 
11-01 lb/cu ft> 

Dry Ton• Ore To Ped 
ICale from Buc:k■te> 

DrewFloc Cml/mtn> 

Dr.-Floc Clb/Ton> 

ON Sol n <GPl'i> 

ON lton/day) 

ON NaCN (I b/T> 

NaCN (lb/day) 

ON AoJ (oz/day> 

ON Ag (oz/day) 

C 10/05192) 

' 

JI. 1 

199 

ISO 

200 

416 

6,40 

2662 

304 
1980-C> 

2493 

300 

• I 

120 

192.0 

• 91 

174.7 

• 960 

• 760 

09/22/92 

3532 

0. 0" 

,'3221 

32.8 

226 

l!'il 

226 

6.90 

2995 

335 
(980-C> 

2747 

31 (l 

• I 

207.(1 

• BB 

182.2 

I. 242 

.828 

09/24192 

3651 

9. I:,( 

,'3319 

32.e 

236 

11,1:1 

228 

7. 2-:, 

3•)83 

375 
C'38(1-c1 

3(175 

~lt'l 

• I 

12(1 

216. (I 

• 83 

132.2 

. 86 11 

09/25192 

3311 

10. 6:,( 

2961) 

29.4 

151 

208 

7.07 

2752 

329 
138(1-C) 

21','38 

305 

• I 

120:t 

212. I 

. 83 

IBA.8 

.E.36 

.636 

Total or Wt Avg 
t-, Date 

54355 

4901€, 

31.3 

3617 

159 

3436 

334 

115. 37 

4540(1 

5451 

44251 

281 

• I 

'2(1 

3. 461. 1 

. 83 

3. 0E,7. G 

l6.'3B3 

I 8. 1)7'3 



PUS MILL/STACKER CIRCUIT 

BP3 - FISHER SAMPLER

Sampla ID 6TH-SP3083I92 STH-SP3090192 STH-SP309o:

Data 08/31/92 09/01/92 09/02/9,

pH 8. 0 7. 4 7. 7

FA - flu (opt) . 036 . 070 . 07 1

FA - flu (os) 4. 487 35.497 138.039

FA - Ag (opt) . 29 . 27 . 30

FA - Ag (os) 23. 24 136.92 667.77

AA - Au (opt) .036 . 036 . 036

AA - Au (os) 2. 883 18.256 80.132

AA - Ag (opt) .227 .213 . 202

AA - Ag (os) 18. 19 108. 01 449.63

CN Sol Cu (ppm) 319 363 330

APP (T CaC03/KT> -SO. 3 -29. 2 -34. 7

ANP (T CaC03/KT> 3. 9 60. 8 69. 8

Nat APP (T C»C03/KT> -28. 4 31.6 33. 1

<10/09/92)

BTH-SP309U392 B1H-BP3090492

09/03/92 09/04/92

6. 2 7. 7

. 053 . 060

133.816 151.280

. 1 4 . 23

345.71 579. 91

. 039 . 036

96.306 90. 768

. 135 . 192
333.37 484.35

302 334

—23. 1 -35. 4

93. 4 82. 8

70. 3 47. 4

" . . . 
PU8 MILL/STACKER CIRCUIT 

BPJ - FISHER SAMPLER 

Ba■pl• ID STH-SP3083192 STH-SP30'::ltJJ ':J2 STH-SPJ1)91.12'::12 STH-SP30YV392 s·1 H-SP3(190492 

Date 08/31 /92 09/01/92 1)'3 / Uo:: / 92 09/03/92 (19/(14/'32 

pH e.o 7. 4 ·,. 7 8 ,:, . ~ 7.7 

FA - Au Copt) .0:56 . t)7(t • c:1•1 I • ()5:5 • (lf.(t 

FA - Au loa> 4.487 35.497 158.039 135.81£, 151.280 

FA - Ag loptl . 29 . 27 . 30 . 14 . 23 

FA - Ag (oz) 23.24 136.92 667.77 345. 71 579.91 

AA - Au I opt, .036 • 036 • (t36 • 039 .036 

AA - Au loa) 2.885 18.256 ac,. 132 96. 3,:,5 90.768 

AA - Ag (opt) .227 • 213 .202 • 135 • 192 

AA - Ag Coz) te. 19 108.01 449.63 333.37 484.3!5 

CH Sol Cu (ppm) 3l9 365 33(> 302 334 

APP IT CaC03/KT> -28.3 -29.2 -31,. 7 -23. I -35.4 

ANP IT CaC03/KTI 5.9 60.8 69.8 '33. 4 82.8 

Net APP IT CaC03/KTI -22.4 31. 6 35. I 7(1• 3 47.4 

< 10/08/92) 



PUG MILL CIRCUIT - ORE TO POD

8P3 - FISHER SAMPLER

Samp1 e ID STH-8P3090892 6TH-SP3090992 STH-SP3091098 STH-SP3091192

Date 09/08/92 09/09/92 09/10/98 09/11/92

pH 7. 7 7. 7 7. 6 7. 6

Ffi — flu <opt> . 036 . 054 . 06 1 . 058

FA - Au (oz) 186.480 84.168 190. 781 174.438

Ffl - Ag (opt) . 89 . S3 . £5 . 16

FA - Ag (oz) 663.03 358.49 781.89 481.21

AA - Au (opt) . 034 . 0S8 . 038 . 029

AA - Au (oz) 77.969 43.643 100.082 87.219

AA - Ag (opt) . 197 . 198 . 195 . 191

AA - Ag (oz) 451.76 899.86 609.87 574.44

CN Sol Cu (ppm) 379 419 426 402

APP (T CaC03/KT) -33. S -31.0 -31.8 -28. 0

ANP (T CaC03/KT> 89. 3 84. 4 67.0 69. 9

Net APP (T CaC03/KT>

(10/09/98)

59. 8 53. 3 35. a 41.8

• 

PUB MILL CIRCUIT - ORE TO PAD 

8P3 - FISHER SAMPLER 

Sample ID STH-SP309089Z STH-SP3090992 STH-Sf-•3(191092 STH-SP3091192 

Date 09/08/92 1)9/09/92 1)9/ 10/32 (19/ 1 l /92 

pH 7.7 7. 7 7. E, 7. 6 

FA - Au <opt I • 056 . 054 • ,:,e,1 .058 

FA - Au Cozi 128.420 84. 1€.8 190.781 174.438 

FA - Ag (opt> .29 . 23 . 25 . 1 E, 

FA - Ag (01:) 665.03 358.49 781. 89 481. 21 

AA - Au <opt) .034 . ,:,2a • 1)32 • ,:,29 

AA - Au (oz> 77.969 43.643 100.082 87.219 

AA - Ag <opt> • 197 . 192 • I :15 . 1 '31 

AA - Ag <oz> 451.76 299.26 E,l)':I. 8 7 574.44 

CN Sol Cu CpPffl) 379 4 l 9 42E, 402 

APP <T CaC03/KT> -33.S -31. (I -·3J. 2 -28.0 

ANP (T CaC03/KTI 89.3 84.4 67.1) 6'3. 9 

Net APP <T CaC03/t<T> 55.8 53.3 35.8 41. 8 

< lO/OlS/92) 



I

SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 03/01 03/02 03/03 03/04 03/05 03/06 03/07 03/08 03/09 03/10 03/1 1 03/12
Day 157 158 159 160 161 162 163 164 165 166 167 168

ON SOLUTION:
Total Gal 115200 115200 115200 11S200 115200 115200 115200 115200 115200 113760 115200 115200
a pro 80 80 80 80 80 80 80 80 80 79 80 80
Tons 480 480 480 480 480 480 480 480 480 474 480 480
gpra/sq ft .005 . 005 . 005 . 005 . 005 . 005 . 005 . OOS . 005 . 005 . 005 . 003
Au (opt) . 012 . 009 . 009 . 008 . 007 . 008 . 008 . 009 . 007 . 007 . 008 . 008
Au (oz) 5. 520 4. 464 4. 416 4. 032 3. 552 3. 840 3. 984 4. 080 3. 504 3. 318 3. 840 3. 840
Ag (opt) . 012 . 01 1 . 01 1 .010 . 010 .010 . 010 .010 . 009 . 009 .010 . 01 1
Ag (oz) 5. 760 5. 472 5. 040 4. 800 4. 360 4. 704 4. 896 4. 704 4. 464 4. 408 4. 60S 5. 232
Cu (ppm) 791 766 788 782 784 765 734 740 778 788 799 790
NaCN (1b/T) . 96 . 90 1.01 . 99 . 95 . 93 . 98 . 94 . 99 1.02 1.03 1.00
NaCN (lb) 460. 8 432. 0 484. 8 475. 2 456. 0 446. 4 470. 4 451.2 475. 2 483. 3 304.0 480. 0
pH 9. 42 9. 45 9. 55 9. 57 9. 36 9. 56 9. 53 9. 58 9. 59 9. 53 9. 33 9. 33
mV — — — - — - — — - — — —
emf 90. 0 83. 4 82. 9 81.7 97. 3 97. 5 BS. 5 90. 9 88. 3 88. 7 86. 4 95. 2
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO - — - — - - - - — - - -

EFFLUENT:
Total Gal 115200 115200 115200 115200 1 13200 113200 113200 115200 115200 115200 113760 115200
gpm 80 80 80 80 80 80 80 80 80 80 79 80
Tons 480 480 480 480 480 480 480 480 480 480 474 480
gpm/sq ft . 005 . 005 . 005 . 005 . 003 . 005 . 005 . 005 . 005 . 003 . 003 . 005
Au (opt) . 014 . 013 . 013 . 012 .012 .011 . 01 1 .010 . OlO . 009 .010 . 010
Au (oz) 6. 480 6. 336 6. 144 5. 520 5. 952 5. 040 5. 136 4. 944 4.656 4. 176 4. 835 4. 848
Ag (opt) . 029 . 025 . 024 . 021 . 022 . 020 . 019 .019 . 019 . 020 . 019 . 019
Ag (oz) 13.776 12.000 11.280 9. 984 10.320 9. 792 9. 216 8. 880 9. 120 9. 360 9. 053 9. 264
Cu (ppm) 763 744 723 768 763 739 697 700 737 762 765 739
NaCN (1b/T) . 68 . 70 . 74 . 73 . 68 . 70 . 63 . 63 . 66 . 64 . 65 . 73
NaCN (lb) 326. 4 336. 0 355. 2 350. 4 326. 4 336. 0 302. 4 312. 0 316. 8 307. 2 308. 1 350. 4
pH 8. 73 8. 66 8. 70 8. 91 8. 39 8. 67 8. 66 8. 68 8. 71 8. 70 8. 72 8. 62
mV — — — — — — — — — — —
emf 111.9 110. 4 111.8 105. 6 120. 5 120. 0 121.7 1 18. 7 1 15. 2 1 13. 9 113. 5 118. 8
DO — — — — — - - - — —

gal evap or abs
Tons ........
Tons/Ton Ore 
NaCN Consump 125 77 134 149 120 144 158 134 168 175 134 144
Cumulative lb 53666 53743 53877 54026 54146 54290 54448 54583 54751 54926 55080 55224
(lb/Ton Ore) . 003 . 002 . 003 . 003 . 003 . 003 . 004 . 003 . 004 . 004 . 004 . 003
Cum lb/Ton Ore 1.248 1.250 1.253 1.256 1.239 1.262 1.266 1.269 1.273 1.277 1.281 1.284
Net Au (oz) 1.344 .816 1.680 1. 104 1.920 1.488 1.296 . 960 .576 . 672 1.317 1.008
Net Ag (oz) 7. 872 6. 240 5. 808 4. 944 3. 320 3. 232 4. 512 3. 984 4. 416 4. 896 4. 645 4.656
Cum Net Au (oz) 884.310 885.126 886.806 887.910 889.830 891.318 892.614 893.574 894.150 894.822 896.338 897.346
Cum Net Ag (oz) 3505.097 3511.337 3517.145 3522.089 3527.609 3532.841 3537.333 3341.337 3545.753 3350.649 3533.294 3559.950

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE DATA 

Date 03/01 03/02 03/03 03/04 03/(15 03/06 03107 03/08 03/09 03/10 03/11 03/12 
Day 157 158 159 160 161 162 163 164 165 166 167 168 

ON SOLUTJ ON: 
Tot.l Gal 115200 115200 115200 115200 115200 115200 115200 115200 115200 113760 115200 115200 
gprn 00 00 80 00 80 80 80 80 80 79 80 80 
Tons 480 480 480 480 480 480 480 480 480 474 480 480 
gpm/sq ft .005 .005 . 005 . 005 . 005 . 005 . 005 .005 .005 • 005 . 005 • 005 
Au (opt> • 012 .009 .009 • 008 . 007 . 008 . 008 .009 . 007 .007 • 008 • 008 
Au (oz> 5.520 4.464 4.416 4.032 3.552 3.840 3.984 4.080 3.504 3.318 3.840 3.840 
Ag (opt> . 012 • 011 • 011 • 010 . 010 . 010 . 010 .010 . 009 .009 . 010 • 011 
Ag (oz> 5.760 5.472 5.040 4.800 4.560 4.704 4.896 4.704 4.464 4.408 4.608 5.232 
Cu (ppm) 791 766 788 782 784 7E.5 734 740 778 788 799 790 
NaCN 11 b/Tl .96 • 90 1. 01 • 99 . 95 . 93 . 98 • 94 . 99 1.02 I.OS 1.00 
NaCN ( l bl 460.8 432.0 484.8 475.2 456.0 446.4 470.4 451.2 475.2 483.5 504.0 480.0 
pH 9.42 9.45 9.55 9.57 9.56 9.56 9.55 9.58 9.59 9.5S 9.53 9.53 
tnV 
emf' 90.0 83.4 82.9 81.7 97.5 97.5 88.5 9~"). 9 88.3 88.7 86.4 95.2 
CaO added ( l bl 0 0 0 0 (1 0 0 0 (I 0 0 0 
DO 

EFFLUENT1 
Total Gal 115200 115200 115200 115200 115200 l 15200 115200 115200 11520(1 115200 113760 115200 
gpm 80 80 80 80 80 80 80 80 80 80 79 80 
Tons 480 480 480 480 48(1 480 480 480 480 480 474 480 
gpm/aq ft .005 .005 . 005 • 005 . 005 .005 . 005 .005 .005 . 005 • 005 • 005 
Au loptl . 014 . 013 . 013 .012 . 012 .01 I . 011 .010 .010 .009 .010 . 010 
Au (oz> 6.480 6.336 6. 144 5.520 5.952 5.040 5. 136 4.944 4.656 4. 176 4.835 4.848 
Ag <opt> .029 .025 . 024 • 021 . 022 . 020 . 019 . 0 I 9 .019 .020 .019 .019 
Ag (oz> 13.776 12.000 11.280 9.984 10.320 9.792 9.216 8.880 9. 120 9.360 9.053 9.264 
Cu (ppm> 763 744 723 768 765 739 697 700 737 762 765 739 
NaCN (l b/T> • 68 • 70 . 74 . 73 • 68 • 70 . 63 . 65 . 66 .64 • 65 .73 
NaCN ( l bl 326.4 336.0 355.2 350.4 326.4 336.0 302.4 312.0 316.8 307.2 308. 1 350.4 
pH 8.73 8.66 8.70 8.91 8.59 8.67 8.66 8.68 8.71 8.70 8.72 8.62 
mV 
emf 111. 9 110.4 111. 8 105.6 120.5 120.0 121. 7 118. 7 115. 2 113. 9 113.5 118. 8 
DO 

gal evap or abs 
Tona " 
Tonti/Ton Ore 
NaCN Con.ump 125 77 134 149 120 144 158 134 168 175 154 144 
Cumulative lb S3666 53743 53877 54026 54146 54290 54448 54583 54751 54926 55080 55224 
llb/Ton Or-e> . 003 .002 • 003 . 003 .003 . 003 . 004 .003 . 004 .004 .004 . 003 
Cum lb/Ton Ore 1. 248 1. 2:50 1. 253 1. 256 1. 2:59 1. 262 1. 266 1.269 1. 273 1. 277 1. 281 1. 284 
Nat Au (ozl 1. 344 .816 1. 680 1. 104 1. 920 1.488 1. 296 . 960 .576 .672 I. :517 1. 008 
Nat Ag <ozl 7.872 6.240 5.808 4.944 :5.520 5.232 4.512 3.984 4. 416 4.896 4.64:5 4.656 

,- Cum Nat Au lozl 884.310 885. 126 886.806 887.910 889.830 891. 318 892.614 893.574 894. 150 894.822 896.338 897.346 
Cum Nmt Ag (oz> 3505.097 3511. 337 3517. 145 3522.089 3527.609 3532.841 3537.353 3541.337 3545.753 3550.649 3:555.294 3559.950 

( 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 03/13 03/14 03/15 03/16 03/17 03/18 03/19 03/20 03/21 03/22 03/23 03/24
Day 169 170 171 172 173 174 175 176 177 178 179 180

ON SOLUTIONi
Total Gal 112320 115200 107490 104530 106920 108000 107230 113320 104530 1 12550 110520 112050
gpm 78 80 75 73 74 75 74 79 73 78 77 78
Tone 488 480 448 436 446 450 447 472 436 469 461 467
gpm/sq ft . 003 . 005 . 003 . 005 . 005 . 003 . 005 . 005 . 005 . 005 . 003 . 005
Au (opt) . 008 . 008 . 009 . 008 . 008 . 008 . 008 . 007 . 008 . 007 . 008 . 009
Au (oz> 3. SSO 3. 984 3. 941 3. 397 3. 609 3. 600 3. 574 3. 305 3. 354 3. 330 3. 546 4.062
Ag (opt) .010 . 01 1 . 010 . 010 . 010 . 010 . 010 .010 . 010 .010 . 010 .010
Ag (oz> 4. 867 5. 280 4. 479 4. 443 4. 366 4. 365 4. 557 4. 627 4. 312 4. 502 4. 467 4. 856
Cu (ppm) 732 752 739 769 772 735 768 739 752 755 697 712
NaCN ( 1 b/T) . 98 1.02 1.08 1.08 1.06 . 92 1.01 . 96 1.01 1.05 . 94 . 96
NaCN (lb) 438. 6 489. 6 483. 7 470. 4 472. 2 414.0 451.3 453. 3 439. 9 492. 4 432. 9 448. 2
pH 9. 56 9. 56 - 9. 63 9. 55 9. 57 9. 54 9. 57 9. 53 9. 62 9. 70 9. 54
mV — — — — — — — — — — — —
emf 93. 0 90. 5 - 86. 3 87. 7 59. 2 87. 4 82. 0 74. 3 77. 4 86. 9 87. 3
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO — — — — - - - - - - - -

EFFLUENTi
Total Gal 113200 112320 1 13200 107490 104530 113745 114894 119144 125911 113620 123681 122800
gpm 80 78 80 73 73 79 80 83 87 79 86 85
Tons 480 468 480 448 436 474 479 496 525 473 515 312
gpm/sq ft . 005 . 005 . 005 . 003 . 005 . 005 . 005 . 005 . 005 . 003 . 005 . 005
Au (opt) . 01 1 . 010 . 010 . 010 .010 . 010 .010 .010 . 009 . 008 . 009 .01 1
Au (oz> 5. 088 4. 727 4.360 4. 344 4. 530 4. 739 4.644 4. 815 4. 827 3. 693 4. 638 3. 373
Ag (opt) . 019 .018 .017 . 018 . 018 . 017 . 017 .017 . 018 . 016 . 016 . 016
Ag (oz) 9. 216 8. 424 8. 112 7. 972 7. 796 8. 010 8.090 8. 489 9. 181 7. 717 8. 194 8. 136
Cu (ppm) 744 715 696 728 746 714 728 704 721 714 706 692
NaCN <lb/T) . 70 . 68 . 70 . 70 . 69 . 63 . 61 . 59 . 58 .60 . 60 . 60
NaCN (lb) 336. 0 318. 2 336. 0 313. 3 300. 5 298. 6 292. 0 292. 9 304. 3 284. 0 309. 2 307. 0
pH 8.70 8. 72 - 8. 71 8. 72 8. 74 8. 72 8. 73 8. 74 8. 72 8. 76 8.77
mV — — — - — — — — — — — —

emf 117. 2 116. 9 - 119. 2 1 18. 1 108. 2 1 16. 9 121.7 1 16. O 1 12. 5 112. 5 1 12. 5
DO — - - — — — — - - — — —

gal evop or aba 
Tons "
Tons/Ton Ore 
NaCN Consump 140 154 170 170 174 122 158 149 156 183 126 147
Cumulative lb 35364 55518 53688 55838 56032 561S4 56312 56461 56617 56800 56926 57073
(lb/Ton Ore) . 003 . 004 . 004 . 004 . 004 . 003 . 004 . 003 . 004 . 004 . 003 . 003
Cum lb/Ton Ore 1.287 1.291 1.295 1.299 1.303 1.306 1.309 1.313 1.317 1.321 l. 324 1.327
Net Au (oz) 1.248 1.076 . 576 . 403 1. 132 1. 131 1.044 1.241 1. 521 . 339 1.308 1.827
Net Ag (oz) 3. 984 3. 557 2. 832 3. 493 3. 354 3. 644 3. 725 3. 932 4. 554 3. 405 3. 692 3. 669
Cum Net Au (oz) 898.594 899.671 900.247 900.650 901.782 902.913 903.957 905. 198 906.719 907.058 908. 367 910.193
Cum Net Ag (oz) 3563.934 3367.491 3370.323 3573.816 3377.170 3580.813 3584.539 3588. 470 3593.024 3596.429 3600. 121 3603.790

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Date 03/13 03/14 03/15 03/16 03/17 03/18 03/19 03/20 03/21 03/22 03/23 03/24 
Day 169 170 171 172 173 174 175 176 177 178 179 180 

ON SOLUTION, 
Total Gal 112320 115200 107490 104530 106920 108000 107230 113320 104530 112550 110520 112050 
gpm 78 80 75 73 74 75 74 79 73 78 77 78 
Tons 468 480 448 436 446 450 447 472 436 469 461 467 
gpm/sq f't . 00:S . 005 . 005 . 00:S . 005 .005 . 005 .005 .005 . 005 .005 . 005 
Au <opt> .008 .008 .009 . 008 • 008 .008 . 008 . 007 .008 . 007 . 008 . 009 
Au <oz) 3.650 3.984 3,941 3.397 3.609 3.600 3.574 3.305 3.354 3.330 3.546 4.062 
Ag (opt> .010 . 011 . 010 .010 . 010 .010 . 010 . 010 .010 .010 .010 .010 
Ag (oz> 4.867 5.280 4.479 4.443 4.366 4.365 4.557 4.627 4.312 4.502 4.467 4.856 
Cu (ppm) 752 752 739 769 772 735 768 739 752 75!5 697 712 
NaCN (lb/T) . 98 1.02 1.08 1.08 1.06 9~ 1.01 .96 1. 01 1.05 . 94 . 96 • oc. 

NaCN ( l bl 458.6 489.6 483.7 470.4 472.2 414.0 451. 3 453.3 439.9 492.4 432.9 448.2 
pH 9.56 9.56 9.65 9.55 9.57 9.54 9.57 9.53 9.62 9.70 9.54 
mV 
emf 93.0 90.5 86.3 87.7 59.2 87.4 82.0 74.3 77.4 86.9 87.3 
c.o addad ( lb) 0 0 0 0 0 0 0 0 0 0 0 0 
DO 

EFFLUENT, 
Total (3Q 1 115.:00 112320 115200 107490 104530 113745 114894 119144 125911 113620 123681 122800 
gpm 80 78 80 75 73 7'3 ao 83 87 79 86 85 
Tons 480 468 480 448 436 474 479 496 525 473 515 :Sl 2 
gpm/sq f't . 005 .005 .oo:s . 005 . 005 . 005 .005 .005 .005 . 005 .005 .005 
Au <opt> . 011 • 010 . 010 • 010 . 010 . 010 . 010 .010 .009 . 008 .009 • 011 
Au <oz> 5.088 4.727 4.560 4.344 4.530 4.739 4.644 4.815 4.827 3.693 4.638 :S.373 
Ag <opt I . 019 .018 .017 . 018 . 018 .017 .017 .017 .018 .016 . 016 . 016 
Ag (oz) 9.216 8.424 0. 112 7.972 7.796 8.010 8.090 8.489 9. 181 7.717 0. 194 0. 136 
Cu (ppm) 744 715 696 728 746 714 728 704 721 714 706 692 
NaCN ( lb/Tl .70 .68 . 70 . 70 . 69 .63 • 61 • 59 . 58 .60 .60 . 60 
NaCN < l bl 336.0 318,2 336.0 313,5 30Cl. 5 298.6 292.0 292.9 304.3 284.0 309.2 307.0 
pH 8.70 8.72 8.71 8.72 8.74 8.72 8.73 8.74 8.72 8.76 8.77 
mV 
amf 117.2 116. 9 119.2 1 18. l 108.2 116. 9 121. 7 116.0 112.5 112.5 112.5 
DO 

gal evap or- abs 
Tons " " " 
Tons/Ton Or-e 
NaCN Consump 140 154 170 170 174 122 158 1 '•9 156 183 126 147 
Cumulativ&1 lb 55364 55518 155688 55858 56032 56154 56312 561161 56617 56800 56926 57073 
(lb/Ton Or-e) .003 . 004 • 004 .004 . 004 . 003 . 004 .(103 . 004 .004 .003 . 003 

~ Cum lb/Ton Or-a I. 287 1. 291 1. 295 1. 299 1. 303 I. 306 I. 309 I. 313 1. 317 1. 321 1. 324 1. 327 
Net Au (oz) 1. 248 1. 076 • 376 .403 1. 132 1. 131 1. 044 1. 241 1. 521 . 339 1. 308 1. 827 
Net Ag <oz) 3.984 3.557 2.832 3.493 3.354 3.644 3.725 3.932 4.554 3.403 3.692 3.669 
Cum Nat Au (oz> 898.594 899.671 900.247 900.650 901. 782 902.913 903.957 905. 198 906.719 907.058 908.367 910. 193 
Cum Net Ag (oz) 3563.934 3567.491 3570.323 3573.816 3577. 170 3580.813 3584.539 3588.470 3593.024 3596.429 3600. 121 3603.790 

n 
I 
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SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA

Date 03/25 03/26 03/27 03/28 03/29
Day 181 182 183 184 185

ON SOLUTION:
Total Gal 105520 114010 113740 105960 111690
gpra 73 79 79 74 78
Tons 440 475 474 442 465
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 009 . 008 . 008 . 008 . 009
Au (02) 3. 825 3. 658 3. 649 3. 664 4. 095
Ag (opt) . 011 . 01 1 . 010 .011 . 01 1
Ag (oz) 4. 704 5. 178 4. 881 4. 768 5. 212
Cu (ppm) 696 714 663 697 734
NaCN (1b/T) . 97 . 98 . 92 1.06 1. 10
NaCN (lb) 426. 5 465. 5 436. 0 468. 0 51 1.9
pH 9. 61 9. 58 9. 56 9. 56 9. 69
lii V - - - - -
etnf 74. 5 86. 3 88. £ 82.6 85. 0
CaO added (lb) 0 0 0 0 0
DO - - - - -

EFFLUENT:
Total Gal 124500 114696 148065 138707 110375
gpm 86 80 103 96 77
Tons 519 478 617 578 460
gpm/sq ft . 005 . 005 . 006 . 006 . 005
Au (opt) . 011 . 010 . 008 . 008 . Oil
Au (oz) 5. 499 4. 827 4. 997 4. 739 5. 059
Ag (opt) . 016 .017 .014 . 015 .017
Ag (oz) 8. 300 8. 172 8. 699 8. 669 8. 002
Cu (ppm) 703 694 573 598 71 1
NaCN <lb/T) . 58 . 62 . 53 . 57 . 66
NaCN (lb) 300. 9 296. 3 327. 0 329. 4 303. 5
pH 8. 85 8. 72 8. 72 8. 75 8. 82
mV - - - - -
emf 108. 2 1 10. 5 1 13. 2 1 16. 5 1 17. 9
DO - - - - -

gal evap or abs
Tons .......
Tons/Ton Ore 
NaCN Consump 130 139 107 164 242
Cumulative lb 57203 57342 57448 57613 57855
(lb/Ton Ore) . 003 . 003 . 002 . 004 . 006
Cum lb/Ton Ore 1.330 1.333 1. 336 1.340 1.345
Net Au (oz) 1.437 1.002 1. 339 1.090 1.394
Net Ag (oz) 3. 445 3. 468 3. 521 3. 788 3. 234
Cum Net Au (oz) 911.630 912. 632 913.971 915.061 916.456
Cum Net Ag (oz) 3607.234 3610.702 3614.223 3618.010 3621.244

I

03/30

166

1 12560 
76 

469 
. 005 
. 009

4. 033 

. Oil
5. 253 
751
. 95 

445. 6 
9. 37

73. 6 
0

111690 
78 

465 
. 005 
. 009

4. 142 
. 015

7. 074 
611 
. 56 

269. 9
6. 75

105. 2

155 
58010 

. 004 
1.349 

. 047 
1.862 

916.502 
3623.106

03/31
187

106620 
74 

444 
. 005 
. 010

4. 443 
.012

5. 109 
739
1.07 

475. 3 
9. 62

60. 6 
0

112560 
78 

469 
. 005 

. 012
5. 394 
.018

6. 254 
702
. 62 

290. 8
8. 77

104. 7

209 
58218 

. 005
l. 354 
1.360
3. 002 

917.862 
3626.107

04/01
188

109110 
76 

455 
. 005 
. 005

2. 091 

. 001 

. 500 
738 
1.01 

459. £
9. 62

78. 3 
0

106620 
74 

444 
. 005 

. 01 1
4. 842 

. 018
7. 997 
706 
. 60 

266. 6
8. 74

101.2

186 
58405 

. 004 
1.358 

. 400 
2. 888 

918.262 
3628.995

04/02
189

106470 
74 

444 
. 005 
. 005 
1.996 

. OOl 

. 311 
728 
. 98 

434. 8
9. 62

60. 1 
0

1091 10 
76 

455 
. 005 
. OlO 

4. 410
. oi a

8. 047 
689 
. 60 

272. 6 
8. 77

99. 6

169 
58573 

. 004
1. 362
2. 319
7. 547

920.581 
3636. 542

04/03
190

100570 
70 

419 
. 004 
. 003 
1.425 

. 000 

. 168 
697 
. 99 

4J 4. 9 
9. 61

ao. 4 
0

106470 
74 

444 
. 005 
. 012

5. 102 
. 018

8. 030 
677 
. 60 

266. 2 
8. 79

100. 7

163 
58737 

. 004 
1.366
3. 105
7. 719 

923.686 
3644.261

04/04
191

103920 
72 

433 
. 005 
. 003 
1.256 

. 001 

. 260 
701 
. 93 

402. 7
9. 52

83. 7 
0

100570 
70 
419 
. 004 
. 010

4. 190 
. 018

7. 668 
692 
. 60 

251.4
8. 82

100. 6

139 
58875 

. 003 
1.369
2. 766
7. 501 
926.452 
3651.762

04/05
192

102860 
71 

429 
. 004 
. 006

2. 357 
. 001 
. 300 
713 
1.00 

428. 6 
9. 64

73. 7 
0

103920 
72 
433 
. 005 
. 012 

4.980 
.016

7. 058 
630 
. 61 

264. 1
8. 82

102. 5

167 
59043 

. 004 
1'. 373
3. 724
6. 798 

930.176 
3658.560

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE DATA 

Date 03/25 03/26 03/27 03/28 03/29 03/30 03/31 04/01 (14/02 04/03 04/04 04/05 
Day 181 182 183 18', 185 186 187 188 189 190 191 192 

ON SOLUTION: 
Total Gal 105520 114010 113740 105960 111690 11256(> 10662(1 109110 106470 100570 103920 102860 
gpm 73 79 79 74 78 78 74 76 74 70 72. 71 
Tons 440 475 474 442 465 469 444 455 444 419 433 429 
gpm/sq ft .005 . 005 .005 . 005 .005 . 005 .005 • 1)05 . (H)5 .0(14 . 005 .004 
Au (opt> .009 .000 . oc,0 . (108 . 009 .009 . 010 .0(15 . 005 .003 . 003 . 006 
Au (oz> 3.825 3.658 3.649 3.664 4.095 4.033 4. ,,43 2.091 I. 996 I. 425 1. 256 2.357 
Ag (opt) . 011 . 01 l . 010 . 011 . 01 l .011 . (112 . 001 .001 . 000 . 001 . 001 
Ag (oz> 4.704 5. 178 4.881 4.768 5.212 5.253 5. 109 . 500 . 311 . 168 . 260 . 300 
Cu (ppr~) 696 714 663 697 734 751 739 738 728 697 701 713 
NaCN ( lb/Tl . 97 . 98 . 92 LOG 1. 10 . 95 1.07 1. 01 . 98 .99 .93 l . 00 
NaCN ( l bl 426.5 465.5 436.0 468.0 511. 9 445.6 475.3 45'3.2 434.8 414.9 402.7 428.6 
pH 9.61 9.58 9.56 9.56 9.69 9.37 9.62 '3.62 9. 62 9.61 9.52 9.64 
111V 
emf 74.5 85.3 88.2 82.6 85.0 73.8 80.6 78.3 so. 1 60.4 83.7 73. 7 
Cao added ( lb> 0 0 0 0 0 0 0 0 0 0 0 0 
DO 

EFFLUENT, 
Total Gal 124500 114696 1 '+8065 138707 110375 111690 112560 106620 109110 106470 100570 103920 
gpm 86 80 103 96 77 78 78 74 76 7'+ 70 72. 
Tons 519 478 617 578 460 465 469 444 455 444 419 433 
gpm/sq ft .005 .005 . 006 .006 . 005 .005 . 005 .005 .005 .005 . 004 .005 
Au (opt) . 011 . 010 .008 .008 .011 . 009 . 012 . OJ 1 .010 .012 . 010 . 012 
Au (oz> 5.499 4.827 4.997 4.739 5.059 4. 142 5.394 4.842 4.410 5.102 4.190 4.980 
Ag (opt> . 016 .017 . 014 . 015 . C•l7 .015 .018 • 018 .018 • 018 .018 . 016 
Ag (oz) 6.300 a. 112 8.699 8.669 a.002 7.074 8.254 7.997 8.047 8.030 7.668 7.058 
Cu (ppr,1> 703 694 573 598 711 611 7(>2 706 689 677 692 630 
NaCN (lb/Tl .58 .62 c,-

• ;;J~ . 57 . 66 . 58 .62 . 60 . 60 .60 . 60 . 61 
NaCN ( l bl 300.9 296.3 327.0 329.4 303.5 269.9 290.8 266.6 272.8 266.2 251.4 264. 1 
pH 6. 85 B.72 8.72 8.75 8.82 8.75 0. 77 8.74 8.77 8.79 8.82 8.82 
mV 
emf 108.2 110. 5 113. 2 11 e.. 5 117.9 105.2 104.7 101.2 99.6 100.7 100.6 102.5 
DO 

gal evap or abe; 
Tons " " " 
Tons/Ton Ore 
NaCN Consun,p 130 139 107 164 242 155 209 186 169 163 139 167 
Cu01ulative lb 57203 57342 57448 57613 57855 58010 58218 58405 58573 58737 58875 59043 
(lb/Ton Dre) .003 . 003 • 002 . 004 . 006 .004 .005 . 004 . 004 .004 . 003 • 004 
Cu01 lb/Ton Ore 1. 330 1. 333 1. 336 1. 340 1. 345 1. 349 1. 354 1. 358 1. 362 1. 366 1,369 f. 373 
Net Au (oz) 1. 437 1. 002 1. 339 1. 0'30 1. 394 .047 1. 360 . 400 2.319 3. 105 2.766 3.724 
Net Ag (oz> 3.445 3.468 3.521 3.768 3.234 1. 662 3.002 2. E188 7.547 7.719 7.501 6.798 
Cum Net Au (ozl 911. 630 912.632 913.971 915.061 916.456 916.502 917.862 916.262 920.581 923.686 926.452 930. 176 
Cum Net Ag (oz) 3607.234 3610.702 3614.223 3618.010 3621.244 3623. 106 3626. 107 3626.995 3635.542 3644.261 3651.762 3658.560 

. 

\.. .· 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 04/06 04/07 04/08 04/09 04/10
Day 193 194 195 196 197

□N SOLUTIONS
Total Gal 105240 110880 110880 110880 110880
9 pm 73 77 77 77 77
Toris 439 462 462 462 462
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 003 . 002 . 003 . 003 . 003
Au (oz) 1. 184 1. 109 1.340 1.247 1.478
Ag (opt) . 001 . 001 . 001 . 001 . 001
Ag (oz) . 263 . 231 . 277 . 323 . 416
Cu (ppm) 729 730 706 £72 649
NaCN (1b/T> 1.03 1.01 . 92 . 90 1.07
NaCN (lb) 451.7 466. £ 425. 0 415. 8 494. 3
pH 9. 62 9. 57 9. 52 9. 50 9. 62
in V - - - - _emf 76. 0 80. 0 - - -CaO added (lb) 0 0 0 0 0
DO - - - -- -

EFFLUENTS
Total Gal 102860 105240 110880 129630 129630
9 Pm 71 73 77 90 90
Tors 429 439 462 540 540
gpm/sq ft . 004 . 005 . 005 . 006 . 006
Au (opt) . 010 .010 . 008 . 008 . 008
Au (oz) 4. 457 4. 560 3. 742 4. 159 4. 483
Ag (opt) .018 . 014 . 014 . 012 . 013
Ag (oz) 7. 586 6. 183 6. 468 6. 482 6. 968
Cu (pprn) 694 619 606 555 £10
NaCN (1b/T) .61 . 54 . 51 . 46 . 52
NaCN (lb) 261. 4 236. a 235. 6 248. 5 280. 9
pH 8. 78 8. 81 a. 77 8. 80 8. 83
mV - - - - -
emf 95. 9 102. 3 - - -
DO - - - - -

gal evap or abs 
Tons " " "
Tons/Ton Ore
NaCN Corisump 215 231 177 135 165
Cumulative lb 59257 59488 59665 59800 59965
(lb/Ton Ore) . 005 . 005 . 004 . 003 . 004
Cum lb/Ton Ore 1.378 1. 383 1.387 1.391 1.394
Net Au (oz) 2. 100 3. 376 2. 633 2. 819 3. 236
Net Ag (oz) 7. 286 5. 920 6. 237 6. 204 6. 644
Cum Net Au (oz) 932.276 935. 652 938.285 941.105 944.340
Cum Net Ag (oz) 3665.846 3671.766 3678. 003 3684.207 3690.851

04/ 11 
1 98

loaooo
75 

450 
. 005 
. 003 
1.530 

. 001 

. 270 
£57 
1.02 

459. 0 
9. 56

0

129630 
90 

540 
. 006 
. 008

4. 429
.012

6. 373 
649 
. 61 

329. 5
8. 74

132 
60096 

. 003 
1.397
2. 951
5. 958 

947.291 
3696.809

04/12
199

110880 
77 

462 
. 005 
. 004

1. 987 

. 001 

. 323 
764 
1.09 

503. 6
9. 66

76. 2 
0

126750 
88 

528 
. 006 
. 008

4. 383 
. 01 1

5. 651 
674
. 62 

327. 4
8. 85

103. 1

226 
60323 

. 005 
1.403
2. 853
5. 381 

950.144 
3702.190

04/13
200

110880 
77 

462 
. 005 
. 002

1. 109 
. 000 
. 185 
701 
1.01 

466. 6
9. 52

77. 3 
0

110880 
77 

462 
. 005 
. 007

3. 326
.010

4. 759 
687
. 60 

277. 2 
8. 82

92. 6

201 

60524 
. 005

1. 407 
1.340 
4. 435 

951.484 
3706.625

04/14

201

110880 
77 

462 
. 005 
. 003 

1.571 
. 001 
. 231 
697 
. 95 

438. 9
9. 53

80. 1 
0

115880 
80 

483 
. 005 
. 008

3. 670 
. 009 

4.442 
604 
. 55 

265. 6 
8. 83

101.0

154 
60678 

. 004 
1.411
2. 561
4. 257 

954.045 
3710.882

04/15

202

110880 
77 

462 
. 005 
. 003 
1.294 

. 001 

. 231. 
71 1 
. 96 

443. 5
9. 44

81.3 
0

115880 
80 

483 
. 005 
. 006

2. 897 
. 010 

4. £35 
663 ■
. 59 

284. 9 
8. 79

103. 3

143 
60821 

. 003 
1.414 
1.326 
4. 404 

955.371 
3715.286

04/16
203

110880 
77 

462 
. 005 
. 004 
1.756 

. 001 

. 462 
710 
1.14 

526. 7 
9. 52

0

110880 
77 

462 
. 005 
. 006

2. 680 
.010 

4. 620 
666 
. 65 

300. 3 
a. &9

244 
61065 

. 006
1. 4^0 

1.386 
4. 389 

956.757 
3719.675

04/17
204

110880 
77 

462 
. 005 
. 002 
. 970 
. 001 
. 277 
698 
1.00 

462. 0 
9. 39

0

114880 
80 

479 
. 005 
. 006

2. 728 
, 008 

4. 021 
538 
. 59 

282. 4 
8. 73

166 
61232 
.004 
1.424 

. 973
3. 559 

957.730 
3723.234

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Date 04/06 04/07 04/08 04/09 04/ l(l 04/11 04/12 04/"13 04/14 04/15 04/16 04/17 
Day 193 194 195 196 197 198 199 200 201 202 203 204 

□N SOLUTION: 
Total Gal 105240 110880 110880 110880 110880 108000 110880 110880 110880 110880 110880 110B80 
gpm 73 77 77 77 Tl 75 77 77 77 77 77 77 
ToY,s 439 462 462 462 462 450 462 462 462 462 462 462 
gpm/sq ft • 005 .005 • 005 . 005 . 005 .005 . 005 .005 . 0(>5 .005 .005 • 005 
Au (opt> .003 . (>02 .003 . (>03 . 003 . 003 • (>04 • 002 . 003 . 0(>3 . 004 • 002 
Au (ozl 1. 184 1. 109 1. 340 1. 247 1. 478 1. 530 l. 987 1. 109 1. 571 I. 2'34 1. 756 . 970 
Ag <opt l . 001 .001 . 001 • 001 . 0(• 1 . 001 . 001 . (>00 . 001 . (>01 . 001 . 001 
Ag <oz) • 263 .231 • 277 . 323 . 416 .270 . 323 . 185 . 231 . 231 . • 462 • 277 
Cu (pprn) 729 730 706 672 649 657 754 701 697 711 710 698 
NaCN ( l b/T> 1.03 1.01 9-:-, . ~ . 90 1. 07 1.02 1.09 1.01 . 95 . 96 L 14 1.00 
NaCN (lb) 451. 7 466.6 425.0 415.8 494.3 459. 0 503.6 466.6 438.9 443.5 526.7 462.0 
pH 9.62 9.57 9 c:-:, • .:i.e. 9.50 9.62 9.58 9. 66 9.52 9.53 9.44 9.52 9.39 
111V 
emf 75.0 80.0 76.2 77.3 80. 1 81. 3 
Cao added < lb) 0 0 0 (I 0 0 C, 0 0 0 0 0 
DO 

EFFLUENT: 
Total Gal 102860 105240 110880 129630 129530 129630 126750 110880 115880 115880 110880 114880 
gpm 71 73 77 90 90 90 88 77 80 80 77 80 
ToY,s 429 439 462 540 540 540 528 4E,;:: 483 483 462 479 
gpm/sq ft .004 .005 • 005 . 006 • c_)(i6 . 006 .006 • 005 .005 .005 .005 . 0(•5 
Au (opt> . 010 • 010 • 008 . 008 . 008 .0(18 . 008 . 0•)7 .008 . 006 .006 . 006 
Au <oz) 4.457 4.560 3.742 4. 159 4.483 4.429 4.383 3. 3,:'6 3.E,70 2.897 2.68(1 2.728 
Ag (opt) .018 • 014 • 014 . 012 . 013 .012 . 011 . 010 .009 . 010 .010 , '.)08 
Ag (oz) 7.586 6. 183 6.468 6.482 6.968 6.373 5.651 4.759 4.442 4.635 4.E.20 4.021 
Cu (pprn) 694 619 606 555 E. l 0 649 674 E,87 604 663, 666 538 
NaCN ( 1 b/T) . 61 . 54 . 51 . 46 . 52 . 61 5-, • C. . E,O • 55 . 59 . 65 . 59 
NaCN ( 1 bl 261. 4 236.8 235.6 248.5 280.9 329.5 327.4 277. 2 2E,5.6 284.9 30(1.3 282.4 
pH 8.78 8.81 8.77 8.80 8.83 8.74 8.85 8.82 8.83 8.79 8.69 8.75 
rnV 
er,1f 95.9 102.3 103. 1 92.6 101. 0 103.3 
DO 

gal evap or abs 
Tons II 

Tons/Ton Ore 
NaCN CoY,sump 215 231 177 135 l E,5 132 226 201 154 143 244 166 
Cumulative lb 59257 59488 59665 59800 59965 60096 60323 605,:'.4 60678 60821 61065 61232 
(lb/Ton Ore> • 005 • (l(l5 . 004 .003 .004 • 003 • 005 .005 . 004 • 003 • 006 .004 

') Cum lb/Ton Ore 1. 378 1. 383 1. 387 1. 391 1. 394 1. 397 1. 403 1.407 1. 411 1. 414 1. 420 1.424 
Net Au (oz) 2.100 3.375 2.633 2.819 3.236 2.951 2.853 1. 34(> 2.561 1. 326 1.386 .973 
Net Ag (oz) 7.286 5.920 6.237 6.204 6.644 5.958 5.381 4.435 4.257 4.404 4.389 3.559 

i) Curn Net Au (o.:) 932.27E, 935.652 938.285 941. 105 944.340 947.291 950. 144 951. •t84 954.045 955.371 956.757 957.730 
Cum Net Ag <oz> 3665.846 3671. 76E, 3678.003 3684.207 3690.851 3696.809 3702. 190 3706 .. 625 3710.882 3715.286 3719.675 3723.234 

""' 



)

SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 04/ 18 04/19 04/80 04/81 04/88 04/83 04/84 04/85 04/26 04/87 04/88 04/89
Day 805 806 807 80S 809 810 811 818 813 814 815 816

ON SOLUTION:
Total Sal 110680 113760 110880 110880 108000 110880 110880 110880 106560 106560 108680 180170
gpm 77 79 77 77 75 77 77 77 74 74 71 83
Toris 468 474 468 468 450 468 468 468 444 444 488 501
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 004 . 005
Au (opt) . 004 . 004 . 004 . 004 . 003 . 003 . 005 . 006 . 004 . 004 . 006 . 004
Au <oz> 1.663 1.896 1.940 8. 033 1.350 1. 438 8. 818 8. 786 1.732 1.598 8. 738 2. 203
Ag (opt) . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 008 . 001
Ag (oz) . 831 . 487 . 877 . 877 .315 . 416 . 370 . 554 . 311 . 400 . 648 . 350
Cu (ppm) 691 708 718 719 705 708 688 699 738 719 746 726
NaCN (1b/T) 1.00 1.03 1.01 . 95 .91 . 94 1.01 1.03 1.00 1. 10 . 99 1.02
NaCN (lb) 468. 0 488. 8 466. 6 436. 9 409. 5 434. 3 466. 6 475. 9 444. 0 488. 4 483. 6 510. 7
pH 9. 35 9. 37 9. 36 9. 34 9. 89 9. 33 9. 38 9. 49 9. 47 9. 44 9. 40 9. 44
mV — — — — — — — — — — — —
emf - 79. 6 - - - - - - 81. 4 - 86. 3 -

CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO “ — — — — - - - - - - -

EFFLUENT:
Total Gal 131380 114380 113760 110880 110880 110500 113380 110880 115880 111560 106560 102680
gpm 91 79 79 77 77 77 79 77 80 77 74 71
Tons 547 477 474 468 468 460 478 468 483 465 444 488
gpm/sq ft . 006 . 005 . 005 . 005 . 005 . 005 . OOS . 005 . 005 . 005 . OOS . 004
Au (opt) . 004 . 005 . 007 . 005 . 006 . 007 . 007 . 007 . 007 . 007 . 007 . 008
Au (oz) 1.971 8. 574 3. 318 8. 495 8. 786 3. 085 3. 860 3. 188 3. 380 3. 1 14 3. 019 3. 858
Ag (opt) . 007 .010 . 01 1 .010 . 01 1 .011 . 010 . 010 . OlO .011 . 01 1 . 011
Ag (oz) 3. 838 4. 813 5. 084 4. 805 4. 943 5. 803 4. 771 4. 680 4. 877 5. 067 4. 751 4.578
Cu (ppm) 454 576 685 676 648 646 598 594 675 674 698 679
NaCN (1b/T) . 54 . 56 . 65 . 65 . 71 . 68 . 60 . 65 . 67 .71 .61 . 67
NaCN (lb) 895. 6 866.' 9 308. 1 300. 3 388. 0 885. 5 883. 5 300. 3 323. 5 330. 0 870. 8 886. 6
PH 8. 77 8. 78 8. 80 8. 81 8. 88 8. 83 8. 86 8. 86 8. 88 8. 81 8. 95 8. 87
mV — — — - — — — — — — — —
emf - lOO. 7 - - - - - - 105. 9 - 95. 8 -
DO — — — — — — — — — — — —

gal evap or aba
T onB ........
Tona/Ton Ora
NaCN Coneump 195 180 166 1 1 1 124 1S1 166 152 1 14 218 137 190
Cumulative lb 61487 61607 61773 61884 62008 62159 62325 62478 62592 68809 62946 63136
(lb/Ton Ore) . OOS .004 . 004 . 003 . 003 . 004 . 004 . 004 . 003 . 005 . 003 . 004
Cum lb/Ton Ore 1.488 1.433 1.436 1. 439 1.442 1.445 1.449 1.453 1.456 1.461 1.464 1.468
Net Au (oz) 1.001 .910 1.422 . 554 . 693 1.735 1.827 . 970 . 654 1.383 1.421 . 513
Net Ag (oz) 3. 535 4. 582 4. 598 4. 528 4. 666 4. 888 4. 356 4. 230 4. 322 4. 756 4. 351 3. 936
Cum Net Au (oz) 958. 730 959.641 961.063 961.617 968.310 964.045 963.872 966.843 967.497 968.879 970.300 970.814
Cum Net Ag (oz) 3786.789 3731.371 3735.969 3740.497 3745.163 3750.051 3754.406 3758.637 3762.979 3767.735 3772.086 3776.022

r

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Date 04/18 04/19 04/2(> (14/21 04/22 04/23 04/24 04/25 (14/26 04/27 04/28 04/29 
Day 205 206 207 208 209 210 211 212 213 214 215 216 

ON SOLUTION: 
Total Gal 110880 113760 110880 110880 108000 110880 110880 110880 106560 106:560 102680 120170 
gpm 17 79 77 77 75 17 77 77 74 74 71 83 
Tor,s 462 474 462 462 450 462 462 462 444 444 428 501 
gpm/sq ft .005 .005 .005 • 005 . 005 • 005 .005 . 005 .005 . 005 .004 .005 
Au (opt) . 004 . 004 . 004 . 004 . 003 .003 .005 . 006 .004 . 004 . 006 .004 
Au <oz> I. 663 1. 896 1. 940 2.033 1. 350 1. 1+32 2.218 2.726 1. 732 l. 598 2.738 2.203 
Ag <opt> . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 002 • 001 
Ag (oz> . 231 . 427 .277 .277 . 3 IS . 416 . 370 . 554 . 311 .400 .642 . 350 
Cu (ppm> 691 708 718 719 705 702 688 699 732 719 746 726 
NaCN <lb/Tl 1.00 1.03 1 . 0 l . 95 . 91 . 94 1.01 1.03 1.00 I. 10 .99 1.02 
NaCN ( l bl 462.0 488.2 466.6 438.9 409.S 434.3 466.6 475.9 444.0 488.4 423.6 510.7 
pH 9.35 9.37 9.36 9.34 9.29 9.33 9.38 9.49 9.47 9.44 9.40 9. 44 
mv 
emf' 79.6 81.4 86.3 
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0 
DO 

EFFLUENT, 
Total Gal 131380 114380 113760 110880 110880 110500 113380 110880 115880 111560 106560 102680 
gpm 91 79 79 77 77 Tl 79 77 80 77 74 71 
Tons 547 477 474 462 452 450 472 462 483 465 444 428 
gpm/sq ft . 006 .005 . 005 . 005 • 005 . 005 . 005 .005 .005 .005 . 005 .004 
Au (opt) . 004 .005 . 007 . 005 . c,05 . 007 . 007 . 007 .007 . 007 . 007 . 008 
Au (oz) 1. 971 2.574 3.318 2.495 2.726 3.085 3.260 3. 188 3.380 3. 114 3.019 3.252 
Ag <opt) . 007 .010 • 011 .010 .011 . 011 . 010 .010 .010 .011 . 011 . 011 
Ag (oz) 3.832 4.813 :5.024 4.805 4.943 5.203 4.771 4.620 4.877 :5.067 4.751 4.578 
Cu <ppm> 454 576 685 676 648 646 598 594 675 674 692 679 
NaCN Cl b/Tl • 54 .56 . 65 . 65 . 71 . 62 . 60 . 65 .67 . 71 • 61 . 67 
NaCN < lb) 295.6 266:9 308. 1 300.3 328.0 285.S 283.S 300.3 323.5 330.0 270.8 286.6 
pH 8.77 8.72 8.80 8.81 8.82 8.83 8.86 8.86 8.88 8.81 8.95 8.87 
mV 
emf 100.7 105.9 95.2 
DO 

gal avap Ol" ab111 
Tons " " II 

Tons/Ton Qy,a 
NaCN Conaump 195 180 166 I 11 124 151 166 152 114 218 137 190 
Cumulativa lb 61427 61607 61773 61884 62008 62159 62325 62478 62592 62809 62946 63136 
<lb/Ton 01"&> . 005 .004 .004 . 003 . 003 . 004 . 004 .004 .003 . 005 . 003 . 004 ,. Cum lb/Ton Or11 1. 428 1. 433 1.436 1.439 1. 442 1.445 l. 449 l. 453 1.456 1.461 1.464 1.468 
Nat Au (oz> 1. 001 .910 1.422 • 554 . 693 1. 735 1. 827 • 970 .654 1. 383 1. 421 .513 
Net Ag <oz> 3.555 4.582 4.598 4.528 4.666 4.888 4.356 4.250 4.322 4.756 4.351 3.936 

(' Cum Nat Au <oz> 958.730 959.641 '361. 063 '361.617 962.310 964.045 965.872 966.843 967.497 968.879 '370.300 970.814 
Cum Nat Ag <oz> 3726.78'3 3731.371 3735.969 3740.497 3745. 163 3750.051 3754.406 3758.657 3762.979 3767.735 3772.086 3776.022 

(' 



SULFIDE TEST HEAP - CELL #5
LERCH CYCLE

Date 04/30 05/01 05/02 05/03 05/04 05/05 05/06 05/07 05/08 05/09 05/10 05/1 1
Day 217 218 219 220 221 222 223 224 225 226 227 228

ON SOLUTIONS 
Total Gal 108770 111330 109210 109490 112820

*

113380 107950 112150 105380 118180 102880 116830
gpm 76 77 76 76 78 79 75 78 73 82 71 81
Tons 453 464 455 456 470 472 450 467 439 492 429 487
gpm/aq ft . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 004 . 005
Ru (opt) . 003 . 004 . 003 . 004 . 005 . 004 . 007 . 005 . 003 . 004 . 005 . 003
Pu (oz) 1. 360 1.856 1.229 1.688 2. 256 1.748 3. 328 2. 477 1.405 1.871 2. 015 1.509
fig (opt) . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001
Pg (oz) . 363 . 278 .410 . 456 . 376 . 283 . 270 . 374 . 220 . 345 . 343 . 389
Cu (ppm) 727 672 692 712 729 716 633 689 676 662 692 689
NaCN (lb/T) 1.03 . 92 . 90 1.02 1.00 . 92 1.04 . 89 . 80 . 95 . 98 . 97
NaCN (lb) 466. a 426. 8 409. 5 465. 3 470. 1 434. 6 467. a 415. 9 351.3 467. 8 420. 1 472. 2
pH 9. 40 9. 42 9. 44 9. 44 9. 33 9. 33 9. 46 9. 36 9. 32 9. 43 9. 44 9. 43
emf — — 74. 5 - 64. 9 - - - - - - 79. 6

EFFLUENT:
Total Gal 120170 108770 111330 109210 109490 112820 119880 141950 140150 141880 154180 106380
gpm 83 76 77 76 76 78 83 99 97 99 107 74
Tons SOI 453 464 455 456 470 500 591 584 591 642 443
gpm/aq ft . OOS . 005 . 005 . 005 . 005 . 005 . 005 . 006 . 006 . 006 . 007 . 005
Pu (opt) . 007 . 006 . 007 . 007 . 006 . 006 . 006 . 008 . 006 . 008 . 007 . 007
Pu (oz) 3. 705 2. 810 3. 340 3. 003 2. 920 2. 679 3. 147 4. 850 3. 621 4. 552 4. 561 3. 058
Pg (opt) . 011 . 010 . 01 1 . 010 . 010 . 009 . 009 . 014 . 009 .010 . 01 1 . 01 1
Pg (oz) 5. 308 4. 668 5. 103 4. 414 4. 380 4. 090 4. 695 7. 985 5. 431 6. 148 6. 810 4. 743
Cu (ppm) 664 651 682 610 613 582 578 649 582 652 648 642
NaCN (lb/T) . 64 . 62 . 68 . 62 . 66 . 62 . 64 . 55 . 52 . 63 . 60 . 58
NaCN (lb) 320. 5 281.0 315. 4 282. 1 301. 1 291.5 319. 7 325. 3 303. 7 372. 4 385. 5 257. 1
pH a. 83 8. 83 8. 88 8. 90 8. 94 8. 91 a. 86 8. 87 8. 87 8. 91 8. 86 8. 99
omf — — 96. 2 - 96. 3 - - - - - - 97. 1

gal evap or aba 
Tons " “ "
Tons/Ton Ore 
NaCN Consump 186 1 11 127 164 179 115 142 112 -21 82 163 170
Cumulative lb 63322 63433 63561 63725 63903 64018 64161 64273 64252 64334 64497 64668
(lb/Ton Ore) . 004 . 003 . 003 . 004 . 004 . 003 . 003 . 003 . 000 . 002 . 004 . 004
Cum lb/Ton Ore 1. 472 1.475 1. 478 1. 482 1.486 1.489 1.492 1.494 1. 494 1.496 1.500 1.504
Net Pu (oz) 1.502 1. 450 1.484 1.775 1.232 . 423 1.399 1.522 1. 144 3. 147 2. 690 1.044
Net Pg (oz) 4. 957 4. 305 4. 824 4. 004 3. 923 3. 714 4. 412 7. 715 5. 057 5. 929 6. 465 4. 400
Cum Net Pu (oz) 972.316 973.766 975.251 977.025 978.257 978.680 980.079 981.601 982.745 985.892 988.581 989.625
Cum Net Pg (oz) 3780.979 3785.284 3790.109 3794.113 3798.037 3801.750 3806.162 3813.877 3818.934 3824.862 3831.327 3835.72

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE 

Date 04/30 05/01 05/02 05/03 05/Ct4 05/05 05/06 05/07 05/08 05/09 05/10 05/11 
Day 217 218 219 220 221 222 223 224 225 226 227 228 

ON SOLUTION, 
, 

Total Gal 108770 111330 109210 109490 112820 113380 107950 112150 105380 118180 102880 11683(., 
gpm 76 77 76 76 78 79 75 78 73 82 71 81 
Tons 453 464 455 456 470 472 450 467 439 492 429 487 
gpm/sq ft .005 . 005 . 005 . 005 . 005 . 005 . 005 .005 .005 . 005 • 004 .005 
Au (opt) .003 • 004 . 003 . 004 . 005 . 004 • 007 .005 • 003 . 004 . 005 .003 
Au <oz> l. 360 1. 856 1. 229 l. 688 2.256 1. 748 3,328 2.477 1.405 I. 871 2.015 1. 509 
Ag (opt) . 001 • 001 • 001 . 001 . 001 • 001 . 001 .001 . 001 • 001 • 001 • 001 
Ag (oz) . 363 .278 . 410 . 456 . 376 . 283 . 270 . 374 .220 . 345 . 343 . 389 
Cu (pprn) 727 672 692 712 729 716 633 689 676 662 i92 689 
NaCN ( lb/Tl 1.03 • 92 • 90 1.02 1.00 • 92 1.04 • 89 • 80 • 95 .98 . 97 
NaCN I lb) 466.8 426.8 409.5 465.3 470. l 434.6 467.8 415.9 351.3 467.8 420. I 472.2 
pH 9.40 9.42 9.44 9.44 9.33 9.33 9.46 9.36 9.32 9.43 9.44 9.43 
emf 74.5 64.9 79.6 

EFFLUENT: 
Total Gal 120170 108770 111330 109210 109490 112820 119880 141950 140150 141880 154180 106380 
gpn1 83 76 77 76 76 78 83 99 97 99 107 74 
Tons 501 453 464 455 456 470 500 591 584 591 642 443 
gpm/sq ft . 005 . 005 . 005 • 005 . 005 . 005 .003 .006 .006 . 006 . 007 .005 
Au (opt> .007 .006 .007 .007 .006 . 006 .006 .008 .006 .000 .007 .007 
Au <oz> 3.705 2.810 3,340 3.003 2.920 2.679 3. 147 4.850 3,621 4.532 4,561 3.058 
Ag <opt) . 011 • 010 . 011 . 010 .010 • 009 .009 . 014 .009 • 010 . 011 . 011 
Ag (oz> 5.308 4.668 5. 103 4.414 4.380 4.090 4.693 7.985 5,431 6. 148 6.810 4,743 
Cu I pprnl 664 651 682 610 613 582 578 649 582 652 648 642 
NaCN ( lb/Tl • 64 • 62 . 68 . 62 .66 .62 . 64 . 55 . 52 . 63 .60 . 58 
NaCN ( lb) 320.5 281.0 315.4 282. I 301. 1 291. 5 319.7 325.3 303.7 372. 4 385.5 257. I 
pH ~.83 8.83 8.88 8.90 8.94 8.91 8.86 8.87 8.87 8.91 8.86 8.99 
emf 96.2 96.3 97. 1 

gal evap or abs 
Tons " " " 
Tons/Ton Ore 
NaCN Consump 186 I 11 127 164 179 115 142 112 -21 82 163 170 
Cumulative lb 63322 63433 63561 63723 63903 64018 64161 64273 64252 64334 64497 64668 
(lb/Ton Ore) .004 .003 . 003 . 004 .004 . 003 .003 .003 .000 . 002 . 004 . 004 
Cum lb/Ton Ore 1. 472 1. 475 1. 478 1.482 1. 486 1.489 1. 492 1. 494 1.494 1.496 l, 500 1. 504 
Net Au (oz) 1. 502 1. 450 1.484 1. 775 1. 232 .423 1. 399 1. 522 1. 144 3. 147 2.690 1. 044 
Nat Ag (oz) 4,957 4,305 4,824 4.004 3,923 3.714 4.412 7.715 5.057 5.929 6,465 4.400 
Cum Net Au (oz) 972.316 973.766 975.251 977.025 978.257 978.680 980.079 981. 601 982.745 983.892 988.581 989.625 
Cum Net A9 (oz) 3780.979 3785.284 3790. 109 3794. 113 3798.037 3801.750 3806. 162 3813.877 3818.934 3824.862 3831.327 383S.7e7 

1-, 

i 

1, 



I

SULFIDE TEST HEAP - CELL «5
LEACH CYCLE

Date 05/12 05/13 05/14 05/15 05/16 05/17 05/18 05/19 05/20 05/21 05/22 05/23
Day 229 230 231 232 233 234 235 236 237 238 239 240

ON SOLUTIONi
Total Gal 119740 113150 113450 112510 108380 116740 113810 113860 1 18700 109330 116900 110880
Qpm 83 79 79 78 75 81 79 79 82 76 81 77
Tons 499 471 473 469 452 486 474 474 495 456 487 462
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 .005 . 005 . 005
Au (opt) . 003 . 003 . 005 . 006 . 005 . 004 . 004 . 003 . 004 . 003 . 004 . 004
Au loz) 1.347 1.367 2. 316 2. 813 2. 393 2. 140 1. 802 1.613 1.830 1. 458 1.900 1.709
Ag (opt) . 001 . 001 . 001 . 001 . 001 .001 . 001 . 001 . 001 . 001 . 001 . 001
Ag (oz) . 449 . 330 . 378 . 328 . 271 . 389 . 427 . 474 . 445 .319 . 292 . 370
Cu (ppm) 692 675 714 684 698 695 682 703 704 690 683 687
NaCN (1b/T) 1.03 1.08 1.00 1.03 1.04 . 99 1.02 1.01 . 97 . 93 1.02 . 94
NaCN (lb) S13. 9 S09. 2 472. 7 482. 9 469. 6 481.6 483. 7 479. 2 479. 7 423. 7 496. 8 434. 3
pH 9. 43 9. 45 9. 29 9. 33 9. 34 9. 46 9. 40 9. 42 9. 41 9. 39 9. 40 9. 33
emf — — - - - 75. 1 - - - - - -

EFFLUENTi
Total Gal 116830 119740 113150 113450 112510 108380 118240 115310 113860 118700 109330 129400
gpm 81 83 79 79 78 75 82 80 79 82 76 90
TonB 487 499 471 473 469 452 493 480 474 495 456 539
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 006
Au (opt) . 007 . 007 . 008 . 007 . 007 . 007 . 006 . 006 . 007 . 007 . 006 . 007
Au (oz) 3. 456 3. 443 3.677 3. 451 3. 188 3. 206 3. 055 3. 075 3. 179 3. 363 2. 870 3. 774
Ag (opt) . on . 011 . 011 .011 . 010 . 010 . 010 .010 . 010 . 009 . 009 . OlO
Ag (oz) 5. 257 5. 239 4. 950 4. 963 4. 782 4. 471 4. 927 4. 757 4. 744 4. 451 4. 191 5. 500
Cu (ppm) 641 6SS 657 656 673 659 644 665 671 607 612 680
NaCN (lb/T) .62 . 62 .61 . 62 . 62 . 65 .61 .61 . 57 . 59 . 58 . 65
NaCN (lb) 301. a 309. 3 287. 6 293. 1 290. 7 293. 5 300. 5 293. 1 270. 4 291. a 264. 2 350. 5
pH 8. 85 8. 86 8. 79 8. 80 8. 80 8. 92 8. 89 8. 92 8. 95 8. 98 8. 98 8. 91
emf ~ — — - - 90. 0 - - - - - -

gal evap or abs 
Tons " “ “
Tons/Ton Ore 
NaCN Consump 205 222 180 192 176 181 191 209 188 159 146 85
Cumulative lb 64872 65094 65273 65466 65642 65823 66013 66222 66410 66569 66716 66801
(lb/Ton Ora) . 005 .005 . 004 . 004 . 004 .004 . 004 . 005 . 004 . 004 . 003 . 002
Cum lb/Ton Ore 1.508 1.514 1.518 1.522 1.526 1.530 1.535 1.540 1.544 1.548 1.551 1.553
Net Au (oz) 1. 947 2. 095 2. 310 1. 135 . 375 .813 . 914 1.273 1.566 1.533 1.412 1.875
Net Ag (oz) 4. 868 4.790 4. 620 4. 585 4. 454 4. 200 4. 538 4. 330 4. 270 4. 006 3. 872 5. 207
Cum Net Au (oz) 991.572 993.668 995.978 997.112 997.487 998.300 999.215 1000.488 1002.053 1003.586 1004.999 1006.873
Cum Net Ag (oz) 3840.595 3845.385 3850.005 3854.590 3859.044 3863.244 3867.781 3872.Ill 3876.381 3880.387 3884.259 3889.466

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE 

Date 05/12 05/13 05/14 05/15 05/16 05/17 05/18 05/19 05/20 05/21 05/22 05/23 
Day 229 230 231 232 233 234 235 236 237 238 239 240 

ON SOLUTION, 
Total Gal 119740 113150 113450 112510 108380 116740 113810 113860 118700 109330 116900 110880 
gpm 83 79 79 78 75 81 79 79 82 76 81 77 
Tons 499 471 473 469 452 486 474 474 495 456 487 462 
gpm/sq ft • 005 . 005 • 005 .005 . 005 .005 • 005 .005 . 005 .005 .005 • 005 
Au (opt> .003 . 003 • 005 . 006 . 0(15 .004 .004 .003 .004 .003 . 004 . 004 
Au (oz> 1. 347 1. 367 2.316 2.813 2.393 2. 140 1. 802 1. 613 1. 830 1. 458 1. 900 1. 709 
Ag (opt> .001 • 001 . 001 • 001 . 001 . 001 .001 . 001 . 001 . 001 • 001 . 001 
Ag (oz> .449 .330 • 378 .328 .271 . 389 .427 .474 . 445 .319 .292 • 370 
Cu (ppm) 692 675 714 684 698 695 682 703 704 690 683 687 
NaCN Clb/Tl 1.03 1.08 1.00 1.03 1.04 . 99 1.02 1.01 . 97 . 93 1. 02 . 94 
NaCN < l bl 513.9 509.2 472.7 482.9 469.6 481. 6 483.7 479.2 479.7 423.7 496.8 434.3 
pH 9.43 9.45 9.29 9.33 9.34 9.46 9.40 9.42 9.41 9.39 9.40 9.33 
amf 75. 1 

EFFLUENT: 
Total Gal 116830 119740 113150 113450 112510 108380 118240 115310 113860 118700 109330 129400 
gpm 81 83 79 79 78 75 82 80 79 82 76 90 
Tons 487 499 471 473 469 452 493 480 474 495 456 539 
gpm/sq ft . 005 • 005 • 005 • 005 . 005 . 005 .005 . 005 .005 . 005 .005 .006 
Au (opt> .007 .007 .008 . 007 . 007 . 007 .006 . 006 .007 .007 .006 • 007 
Au (oz> 3.456 3.443 3.677 3.451 3. 188 3.206 3.055 3.075 3. 179 3.363 2.870 3.774 
Ag (opt> . 011 . 011 , 011 .011 .010 . 010 .010 • 010 .010 .009 . 009 . 010 
Ag <oz> 5.257 5.239 4.950 4.963 4.782 4.471 4.927 4.757 4.744 4.451 4. 191 S.500 
Cu (ppm) 641 655 657 656 673 659 644 665 671 607 612 680 
NaCN < lb/Tl .62 . 62 • 61 • 62 . 62 . 65 .61 .61 . 57 • 59 .58 . 65 
NaCN I lb) 301. 8 309.3 287.6 293. 1 290.7 293.5 300.5 293. 1 270.4 291.8 264.2 350.5 
pH a.es 8.86 8.79 8.80 e.eo 8.92 8.89 8.92 8.95 8.98 8.98 8.91 
amf 90.0 

gal evap or abs 
Tons .. II 

Tons/Ton Ora 
NaCN Consump 205 222 180 192 176 181 191 209 188 159 146 85 
Cumulative lb 64872 65094 63273 65466 65642 65823 66013 66222 66410 66569 66716 66801 
(lb/Ton Orel .005 .005 • 004 .004 • 004 .004 .004 . 005 . 004 • 004 .003 .002 
Cum lb/Ton Ore 1. 508 1. 514 1. 518 1. 522 1. 526 1. 530 l, 535 1. 540 1. 544 1. 548 l. 551 1. 553 
Net Au (oz> 1,947 2.095 2.310 1. 135 . 375 .813 • 914 1. 273 1. 566 1. 533 1. 412 1. 875 
Net Ag 1oz) 4.868 4.790 4.620 4.585 4.454 4,200 4.538 4.330 4.270 4.006 3.872 S.207 
Cum Net Au (oz) 991. 572 993.668 995.978 997. 112 997.487 998.300 999.215 1000. 488 1002.053 1003.586 1004.999 1006.873 
Cum Net Ag <oz> 3840.595 3845.385 3850.005 3854.590 3859.044 3863.244 3867.781 3872. 111 3876.381 3880.387 3884.259 3889.466 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 05/24 05/25 OS/26 05/27 05/28
Day 241 242 243 244 245

ON SOLUTION!
Total Gal 110880 119190 111265 111265 110650
gpm 77 83 77 77 77
Tons 462 497 464 464 461
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 005 . 004 . 004 . 004 . 004
Au (oz) 8. 171 1.738 1.762 1.762 1.614
Ag (opt) . 001 . 001 . 001 . 001 . 001
Ag (oz) . 277 . 248 . 278 . 278 . 323
Cu (ppm) 715 719 717 723 726
NaCN (1b/T) . 92 . 96 . 91 . 95 .91
NaCN (lb) 425. 0 476. a 421.9 440. 4 419. 5
pH 9. 28 9. 19 9. 20 9. 24 9. 23
emf 85. 9 - - - -

EFFLUENT!
Total Gal 126880 113880 120690 111265 111265
gpm 88 79 84 77 77
Tons 529 475 503 464 464
gpm/sq ft . 006 . 005 . 005 . 005 . 005
Au (opt) . 006 .006 . 005 . 006 . 007
Au (oz) 3. 278 2. 894 2. 364 2. 596 3. 060
Ag (opt) . 010 . 010 . 008 . OlO . 010
Ag (oz) 5. 128 4. 603 3. 973 4. 404 4. 543
Cu (ppm) 674 677 554 685 690
NaCN (1b/T) . 66 . 68 . 58 . 65 . 67
NaCN (lb) 348. 9 322. 7 291.7 301.3 310. 6
pH 8. 96 8.86 8. 95 8. 94 8. 91
emf 91.9 - - - -

gal svap or abs
Tons ........
Tons/Ton Ore 
NaCN Consump 102 185 121 130 109
Cumulative lb 66904 67089 67209 67339 67448
(lb/Ton Ore) . 002 . 004 .003 . 003 . 003
Cum lb/Ton Ore 1.556 1.560 1.563 1.566 1.568
Net Au (oz) 1.568 . 723 . 625 . 834 1.298
Net Ag (oz) 4. 758 4. 325 3. 724 4. 126 4. 265
Cum Net Au (oz) 1008.441 1009.164 1009.790 1010.624 1011.92
Cum Net Ag (oz) 3894. 225 3898.550 3902.274 3906.400 3910.66

05/29
246

117110 
81 

488 
. 005 
. 003 
1.464 

. 001 

. 293 
730 
. 83 

405. 0 
9. 17

1111 SO 
77 

463 
. 005 
. 007

3. 149 
. 010

4. S85 
692
. 67 

310. 3 
8. 92

05/30
247

112320 
78 

468 
. 005 
. 004 
1.732 

. 001 

. 374 
692 
. 92 

430. 6 
9. 26

117110 
81 

488 
. 005 
. 007

3. 416
.010

4. 928 
664
. 66 

322. 1 
8. 90

05/31
248

119520 
83 

498 
. 005 
. 006

3. 187 
. 001 
. 349 
689 
. 89 

443. 2 
9. 20

124320 
86 

518 
. 005 
. 007

3. 574 
. 010

5. 232 
695 
. 68 

352. 2 
8. 87

06/01
249

110600 
77 

461 
. 005 
. 004

1. 797 
. 001 
. 277 
724 
. 89 

410. 1 
9. 26 
92. 5

131520 
91 

548 
. 006 
. 007

3. 562 
. 009

5. 151 
693 
. 65 

356. 2 
8. 95 
94. 7

06/02
250

111010 
77 

463 
. 005 
. 004 

1.804 
. 001 
. 324 
724 
. 89 

411.7 
9. 24

115100 
80 

480 
. 005 
. 006 

2. 686 
. 009

4. 364 
695 
. 63 

302. 1 
8. 93

06/03
251

114220 
79 

476 
. 005 
. 003 
1.380 

. 001 

. 286 
735 
. 87 

414. 0 
9. 23

117760 
82 

491 
. 005 
. 005

2. 601 
. 010

4. 661 
707 
.61 

299. 3 
8. 95

06/04
252

115510 
80 

481 
. 005 
. 005

2. 214 
. 001 
. 385 
751 
. 80 

385. 0 
9. 10

117220 
81 

488 
. 005 
. 006

2. 784 
. OlO

4. 689 
694 
. 64 

312. 6 
8. 88

83
67531 

. 002 
1.570 
1.536
4. 262 

1013. 458 
3914.928

78
67610 

. 002 
1.572 
1.952 
4. 636 
1015.410 
3919.563

87
67697 

. 002 
1.574 
1.843 
4. 857 
1017.252 
3924.421

108 
67805 

. 003 
1.577 

. 375 
4. 803 
1017.627 
3929.223

112 
67917 

. 003 
1.579 

. 888 
4. 088 
1018.516
3933.311

101 
68018 
.002 
1.582 

. 797 
4. 338
1019.312 
3937.649

85
68103 

. 002 
1.584 
1.404 
4. 403 
1020.716 
3942.052

SULFIDE TEST HEAP - CELL 415 
LEACH CYCLE 

Date 05/24 05/25 05/26 05/27 05/28 05/29 05/30 05/31 06/01 06/02 06/03 06/04 
D.y 241 242 243 244 245 246 247 248 249 250 2:51 252 

ON SOLUTION, 
Total Gal 110880 119190 111265 111265 110650 117110 112320 119520 110600 111010 114220 115510 
gpm 77 83 77 77 77 81 78 83 77 77 79 80 
Tona 462 497 464 464 461 488 468 498 461 463 476 481 
gpm/sq f't .005 .005 .005 . 005 . 005 . 005 . 005 .005 .005 .oos • 005 .005 
Au <opt) . 005 . 004 • 004 .004 . 004 . 003 • 004 . 006 . 004 .004 • 003 . 005 
Au <oz> 2. 171 l. 738 1. 762 1. 762 1. 614 1.464 1.732 3. 187 l. 797 1. 804 1. 380 2.214 
Ag <opt> • 001 . 001 • 001 . 001 . 001 . 001 . 001 • 001 .001 . 001 .001 . 001 
Ag (oz) .277 .248 . 278 .278 • 323 .293 . 374 . 349 . 277 .324 . 286 . 385 
Cu (ppm) 715 719 717 723 726 730 692 689 724 724 735 751 
NaCN (1 b/T> .92 • 96 . 91 . 95 . 91 .83 . 92 ·. 89 . 89 . 89 . 87 • 80 
NaCN <lb) 425.0 476.8 421. 9 440.4 419.5 405.0 430.6 443.2 410. 1 411. 7 414.0 385.0 
pH 9.28 9.19 9.20 9.24 9.23 9. 17 9.26 9.20 9.26 9.24 9.23 9. 10 
emf 85.9 92.5 

EFFLUENT, 
Total Bal 126880 113880 120690 111265 111265 111150 117110 124320 131520 115100 117760 117220 
gpm 88 79 84 77 77 77 81 BG 91 80 82 81 
Tona 529 475 503 464 464 463 488 518 548 480 491 488 
gpm/aq f't .006 .005 • 005 . 005 .005 .005 • 005 . 005 .006 .005 • 005 .005 
Au (opt> .006 .006 .005 . 006 . 007 .007 .007 .007 . 007 .006 • 005 . 006 
Au Coz> 3.278 2.894 2.364 2.596 3.060 3. 149 3.416 3.574 3.562 2.686 2.601 2.784 
Ag (opt> .010 • 010 • 008 • 010 • 010 • 010 • 010 .010 .009 .009 • 010 . 010 
Ag Coz> 5. 128 4.603 3.973 4.404 4.543 4.585 4.928 5.232 5. 151 4.364 4.661 4.689 
Cu (ppm) 674 677 554 685 690 692 664 695 693 695 707 694 
NaCN C lb/Tl .66 .68 • 58 • 65 . 67 . 67 .66 • 68 .65 .63 . 61 . 64 
NaCN I lb) 348.9 322.7 291. 7 301.3 310.6 310.3 322. 1 352.2 356.2 302. 1 299.3 312.6 
pH 8.96 8.86 8.95 8.94 8.91 8.92 8.90 8.87 8.95 8.93 8.95 a.as 
emf' 91.9 94.7 

gal avap OI" ablil 
Tons " " " 
Tons/Ton 01"11 
NaCN Conaump 102 18:S 121 130 109 83 78 87 108 112 101 85 
Cumulativa lb 66904 67089 67209 67339 67448 67531 67610 67697 67805 67917 68018 68103 
(lb/Ton Oral .002 • 004 .003 . 003 .003 .002 .002 . 002 .003 .003 .002 .002 
Cum lb/Ton 01"151 1. 556 1. 560 1. 563 1. 566 1. 568 1. 570 1. 572 1.574 1. 577 1. 579 1. 582 1. ?84 
Net Au Coz> 1. 568 • 723 .625 • 834 1. 298 1. 536 1. 952 1. 843 • 375 . 888 .797 1. 404 
Net Ag Coz> 4.758 4,325 3.724 4. 126 4.265 4.262 4.636 4.857 4.803 4.088 4.338 4,403 
Cum Nat Au (oz> 1008.441 1009. 164 1009.790 1010.624 1011. 922 1013.458 1015.410 1017.252 1017.627 1018.516 1019.312 1020.716 
Cum Nat Ag (oz> 3894.225 3898.550 3902.274 3906.400 3910.666 3914.928 3919.563 3924.421 3929.223 3933.311 3937.649 3942.052 



I

SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 06/05 06/06 06/07 06/08 06/09 06/10 06/11 06/12 06/13 06/14 06/15 06/16
Day S53 254 235 256 257 258 239 260 261 262 263 264

ON SOLUTIONi
Total Gal 113630 122693 32340 0 73920 110880 110880 110880 110880 110880 110880 110880
gpm 79 85 22 0 51 77 77 77 77 77 77 77
Tons 473 51 1 135 0 308 462 462 462 462 462 462 462
gpm/sq ft . 005 . 005 . 001 . 000 . 003 . 005 . 005 .005 . 005 . 005 . 005 . 005
Au (opt) . 004 .003 . 005 . 003 . 004 . 004 . 004 . 004 . 005 . 006 . 004 . 005
Au (oz) 1.704 1.583 . 606 . 000 1. 109 1.802 2. 033 1.756 2. 402 2. 726 1.940 2. 079
Ag (opt) . 001 . 001 . 001 . 002 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001
Ag (oz) . 426 . 51 1 . 094 . 000 . 308 . 323 . 370 . 370 . 370 . 277 . 370 . 370
Cu (ppm) 714 727 691 604 690 704 706 702 703 720 716 706
NaCN (lb/T) . 92 . 94 . 97 . 95 1.06 . 92 . 88 . 83 . 86 . 84 . 88 . 82
NaCN (lb) 435. 6 480. 5 130. 7 . 0 326. 5 425. 0 406. 6 383. 5 397. 3 388. 1 406. 6 378. a
pH 9. 22 9. 19 9. 37 9. 65 9. 54 9. 31 9. 28 9. 20 9. 18 9. 19 9. 19 9. 03
emf — - 66. 7 — - - - - - 80. 2 - -

EFFLUENTi
Total Gal 116260 113630 120340 167443 43250 73920 110880 110880 110880 110880 110880 110880
gpm 81 79 84 1 16 30 31 77 77 77 77 77 77
Tore 484 473 301 698 180 308 462 462 462 462 462 462
gpm/sq ft . 003 . 005 . 003 . 007 . 002 . 003 . 005 . 005 . 005 . 003 . 005 . 005
Au (opt) . 007 . 006 . 007 . 006 . 009 . 008 . 007 . 008 . 006 . 006 . 005 . 005
Au (oz) 3. 246 2. 983 3. 259 3. 837 1.640 2. 310 3. 095 3. 881 2. 726 2. 587 2. 495 2. 495
Ag (opt) . 010 . 010 . 010 . 009 . 014 . 01 1 . 009 . 010 . 009 . 008 . 010 . 010
Ag (oz) 4. 747 4. 687 4. 814 6. 558 2. 541 3. 419 4. 019 4. 666 3. 973 3. 881 4. 666 4. 435
Cu (ppm) 684 694 631 369 440 498 575 691 590 588 689 648
NaCN (lb/T) . 62 . 64 . 57 . 44 . 48 . 50 . 30 . 60 . 54 . 53 . 65 . 60
NaCN (lb) 300. 3 303. 0 285. 8 307. 0 86. 5 154.0 231.0 277. 2 249. 5 244. 9 300. 3 277. 2
pH 8. 89 8. 82 8. 86 7. 85 8. 47 8. 67 8. 73 8. 79 8. 77 8. 83 8. 82 8. 81
emf - - 100. 5 - - - - - - 102. 3 - -

gal evap or aba
Tons .......
Tons/Ton Oro
NaCN Consump 133 195 -176 -87 172 194 129 134 152 88 129 379
Cumulative lb 68236 68430 68254 68168 68340 68534 68664 68798 68950 69038 69167 69546
(lb/Ton Oro) ,003 . 005 -. 004 -. 002 . 004 . 003 . 003 . 003 . 004 . 002 . 003 . 009
Cum lb/Tort Ore 1.587 1.591 1.587 1.583 1.589 1.594 1.397 1.600 1.603 1.60S 1.608 1.617
Net Au (oz) 1.032 1.278 1.674 3.231 1.640 1.201 1.294 1.848 . 970 . 185 -. 231 . 554
Net Ag (oz) 4.362 4.261 4. 302 6. 464 2. 541 3. 111 3.696 4. 297 3. 604 3. 311 4. 389 4. 066
Cum Net Au (oz) 1021.748 1023. 026 1024.700 1027.931 1029.571 1030.772 1032. 066 1033. 914 1034.884 1035.069 1034.838 1033.392
Cum Net Ag (oz) 3946.414 3950.673 3934.978 3961.442 3963.982 3967.093 3970.789 3975.086 3978. 689 3982. 201 3986.390 3990.6SS

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE 

Date 06/05 06/06 06/(17 (16/08 06/(19 06/10 06/11 06/ 12 06/13 06/14 06/15 06/16 
Day 253 254 255 256 257 258 259 260 261 262 263 264 

ON SOLUTION, 
Total Gal 113630 122693 32340 0 73920 110880 110880 110880 110880 110880 110880 110880 
gpm 79 as 22 0 51 77 77 77 77 77 77 77 
Tons 473 511 135 0 308 462 462 462 462 462 462 462 
gpm/sq ft .005 .005 . 001 . 000 . 003 .005 . 005 .005 .005 .005 .005 .005 
Au (opt I . 004 .003 . 005 .003 . 004 . 004 .004 .004 .005 . 006 .004 .005 
Au 1oz) 1. 704 1. 585 • 606 . 000 1. 109 1.802 2.033 1. 756 2.402 2.726 1. 940 2.079 
Ag (opt) . 001 . 001 • 001 . 002 . 001 . 001 . 001 . 001 . 001 .001 . 001 . 001 
Ag <ozl .426 . 511 . 094 . 000 . 308 .323 . 370 . 370 . 370 .277 . 370 . 370 
Cu (ppm> 714 727 691 604 690 704 706 702 703 720 716 706 
NaCN ( lb/Tl . 92 .94 • 97 . 95 1.06 . 92 . aa . 83 . 86 . 84 . 88 . 82 
NaCN <lb) 435.6 480.S 130.7 .0 326.5 425.0 406.6 383.5 397.3 388. 1 406.6 378.8 
pH 9.22 9. 19 9.37 9.65 9.54 9.31 9.28 9.20 9. 18 9. 19 9.19 9.05 
emf 66.7 80.2 

EFFLUENT1 
Total Gal 116260 113630 120340 167443 43250 73920 110880 110880 110880 110880 110880 110880 
gpm 81 79 84 116 30 51 77 77 77 77 77 77 
Tons 484 473 :501 698 180 308 462 462 462 462 462 462 
gpm/sq ft .005 .005 • 005 . 007 . 002 .003 . 005 .005 . 005 .oo::s • 005 . 00:S 
Au <opt> .007 .006 • 007 . 006 . 009 . 008 . (107 . 008 .006 . 006 • 005 .005 
Au <oz> 3.246 2.983 3.259 3.837 1. 640 2.310 3.095 3.881 2.726 2.587 2.495 2.495 
Ag (opt) • 010 .010 .010 • 009 . 014 . 011 .009 . 010 .009 .008 • 010 . 010 
Ag <oz) 4.747 4.687 4.814 6.558 2.541 3.419 4.019 4.666 3.973 3.881 4.666 4.435 
Cu (ppm) 684 694 631 369 440 498 575 691 590 588 689 648 
NaCN ( lb/Tl .62 .64 • 57 . 44 . 48 .so .50 . 60 • 54 . 53 .65 .60 
NaCN ( lbl 300.3 303.0 285.8 307.0 86.5 154.0 231. 0 277. 2 249.S 244.9 300.3 277.2 
pH 8.89 8.82 8.86 7.85 8.47 8.67 8.75 a.79 8.77 8.83 8.82 8.81 
amf 100.5 102.5 

gal evap or- abs 
Tons " " " 
Tons/Ton Ora 
NaCN Conaump 133 195 -176 -87 172 194 129 134 152 88 129 379 
Cumulativ111 lb 68236 68430 68254 68168 68340 68534 68664 68798 68950 69038 69167 E,9546 
Cl b/Ton Orul ,003 • 005 -.004 -.002 . 004 • 005 .003 . 003 .0(14 . 002 .003 .009 
Cum lb/Ton Or-m I. 587 1. 591 1. 587 1. 585 1. 589 1. 594 1. 597 I. 600 1. 603 1. 605 1. 608 1.617 
Net Au <oz> 1. 032 1. 278 1. 674 3.231 1.640 1. 201 1. 294 1. 848 . 970 • 185 -.231 . 554 
Nlilt Ag <oz> 4,362 4.261 4.302 6.464 2.541 3. 111 3.696 4.297 3.604 3. 511 4.389 4.066 
Cum Nat Au (oz> 1021. 748 1023.026 1024.700 1027.931 1029.571 1030.772 1032.066 1033.914 1034.884 1035.069 1034.838 1035.392 
Cum Nat Ag loz> 3946.414 3950.675 3954.978 3961.442 3963.982 3967.093 3970.789 3975.086 3978.689 3982.201 3986.590 3990.655 

r 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 06/17 06/18 06/19 06/20 06/21
Day 265 266 267 268 269

□N SOLUTIONi
Total Gal 110880 110880 110880 110880 110880
gpm 77 77 77 77 77
Tons 462 462 462 462 462
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au <opt) . 003 . 004 . 003 . 007 . 006
Au (oz) 1.525 1.756 1.432 3. 095 2. 680
Ag (opt) . 001 . 001 . 001 . 001 . 001
Ag (oz) . 416 . 370 . 323 . 323 . 370
Cu (ppm) 658 659 656 685 698
NaCN (1b/T> 1.00 . 90 . 90 . 99 . 87
NaCN (lb) 462. 0 415. 8 415. 8 457. 4 401.9
pH 9. 47 9. 39 9. 34 9. 31 9. 27
emf — - - - -

EFFLUENTS
Total Gal 124380 152630 142380 126630 123380
gpm 86 106 99 88 86
Tons 518 636 593 528 514
gpm/sq ft . 005 . 007 . 006 . 006 . 005
Au (opt) .006 . 006 . 006 . 006 . 006
Au (oz) 3. 161 4. 007 3. 678 3. 271 3. 136
Ag (opt) . 010 . 010 . 010 . 010 . 009
Ag (oz) 4.923 6. 105 5. 69S 5. 065 4. 627
Cu (ppm) 634 635 642 665 684
NaCN (lb/T) . 63 . 60 . 65 . 63 . 60
NaCN (lb) 326. 5 381.6 385. 6 332. 4 308. 5
pH 8. 83 8. 76 8. 74 8. 75 8. 75
emf ~ — — — —

gal evap or abs 
Tons " “ "
Tons/Ton Ore 
NaCN Consump 80 30 83 149 97
Cumulative lb 69626 69657 69740 69889 69986
(lb/Ton Ore) .002 . 001 . 002 . 003 . 002
Cum lb/Ton Ore 1.619 1.620 1.622 1.625 1.627
Net Au (oz) 1.082 2. 482 1.923 1.839 . 041
Net Ag (oz) 4.554 5. 669 5. 326 4. 742 4. 303
Cum Net Au (oz) 1036.475 1038. 957 1040.879 1042.718 1042. 75
Cum Net Ag (oz) 3995. 209 4000. 898 4006.224 4010.966 4015.26

06/22
270

noaao
77 

462 
. 005 
. 006

2. 633 

. 001 

. 370 
69a
. as

392. 7 
9. 20 
94. 8

noaao
77 

462 
. 005 
. 007

3. 003 
. 009

4. 297 
669

. 66 
304. 9 
8. 74 
104. 2

97
70083 

. 002 
1.630 

. 323 
3.927 
1043.082 
4019.196

06/23
271

noaao
77 

462 
. 005 
. 005

2. 079 
. 001 
. 323 
695 
. 89

411.2 
9. 22

110880 
77 

462 
. 005 
. 006

2. 818 
. 009 

4. 250 
661 
. 64 

295. 7 
8. 78

143 
70226 

. 003 
1.633 

. 185
3. 881 
1043.267 
4023.077

06/24
272

110880 
77 

462 
. 005 
. 004

2. 033 
. 001 
. 323 
701 
. 84 

388. 1 
9. 22

112880 
78 
470 
. 005 
. 007

3. 198 
. 009

4. 280 
664
. 57 

268. 1 
8. 79

88
70314 

. 002 
1.635 
1.119
3. 957 
1044. 386 
4027.034

06/25
273

1 10880 
77 

462 
. 005 
. 004 
1.756 

. 001 

.416 
70S 
. 90 

415. 8 
9. 16

112380 
78 

468 
. 005 
. 006

2. 716 
. 009

4. 214 
671 
. 64 

299. 7 
8. 72

129 
70444 

. 003
1.638 

. 683
3. 891 
1045.069 
4030.924

06/26
274

110880 
77 

462 
. 005 
. 002 
1.063 

. 001 

. 416 
706 
. 92 

425. 0 
9. 17

noaao
77 

462 
. 005 
. 007

3. 049 
. 009

4. 158 
670
. 62 

286. 4 
8. 74

125 
70569 

. 003 
1.641 
1.294
3. 742 
1046.363 
4034.667

06/27
275

110880 
77 
462 
. 005 
. 003 
1.525 

. 001 

. 370 
688 
. 92 

425. 0 
9. 20

110880 
77 

462 
. 005 
. 006 

2.772 
. 009

3. 973 
676 
. 65 

300. 3 
8. 76

143 
70712 

. 003 
1.644
1. 709 
3.557 
1048.072 
4038.224

06/28
276

110880 
77 

462 
. 005 
. 004

2. 033 
. 001 
. 323 
689 
. 96 

443. 5 
9. 29 
80. 2

110880 
77 

462 
005 

. 006
2. 957 

. 008
3. 650 
655
. 61 

281.8 
8. 76 
108. 5

203 
70915 

. 005 
1.649 
1.432
3. 280 
1049.505 
4041.504

., 

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE 

Date 06/17 06/18 06/19 06/20 06/21 06/22 06/23 06/24 06/25 06/26 06/27 06/28 
Day 265 266 267 268 269 270 271 272 273 274 275 276 

ON SOLUTION, 
Total Gal 110880 110880 110880 110880 110880 110880 110880 110880 110880 110880 110880 110880 
gpm 77 77 77 77 77 77 77 77 77 77 77 77 
Tons 462 462 462 462 462 462 462 462 462 462 462 462 
gpm/sq ft . 005 . 005 .005 . 005 .005 • 005 .005 .01)5 .005 .005 . 005 .005 
Au <opt) • 003 .004 . 003 . 007 . 006 . 006 . 005 . oo.c, .004 • 002 .003 . 004 
Au <oz> 1. 525 1. 756 1.432 3.095 2.680 2.633 2.079 2.033 1.756 1. 063 1. 525 2.033 
Ag <opt> . 001 .001 .001 . 001 . 001 . 001 . O(>l .001 .001 • 001 . 001 . 001 
Ag (oz) .416 • 370 • 323 . 323 . 370 . 370 .323 . 323 . 416 . 416 .370 . 323 
Cu (ppm) 658 659 656 685 698 698 695 70.l 708 706 688 689 
NaCN < lb/T> 1.00 • 90 . 90 . 99 . 87 . 85 . 89 .84 .90 . 92 • 92 .96 
NaCN (lb) 462.0 415.8 415.8 457.4 401. 9 392.7 411. 2 388. 1 415.8 425.0 425.0 443.5 
pH 9.47 9.39 9.34 9.31 9.27 9.20 9.22 9.22 9. 16 9. 17 9.20 9.29 
emf 94.8 80.2 

EFFLUENT: 
Total Gal 124380 152630 142380 126630 123380 110880 110880 112880 112380 110880 110880 110880 
gpm 86 106 99 88 86 77 77 78 78 77 77 77 
Tons 518 636 593 528 514 462 462 470 468 462 462 462 
gpm/sq ft . 005 .007 . 006 . 006 .005 .005 .005 .005 . 005 . 005 .005 005 
Au (opt> .006 .006 .006 . 006 . 006 .007 . 006 . 007 . 006 . 007 .006 . 006 
Au (oz) 3. 161 4.007 3.678 3.271 3. 136 3.003 2.818 3. 198 2.716 3,049 2.772 2.957 
Ag (opt) • 010 .010 • 010 .010 .009 .009 .009 .009 .009 . 009 .009 . 008 
Ag (oz) 4.923 6. 105 5.695 5.065 4.627 4.297 4.250 4.280 4.21'+ 4. 158 3.973 3.650 
Cu (ppm) 634 635 642 665 684 669 661 664 671 670 676 655 
NaCN ( lb/T> .63 .60 . 65 . 63 . 60 .66 .64 . 57 . 64 . 62 . 65 • 61 
NaCN ( lb) 326.5 381.6 385.6 332.4 308.5 3(>4. 9 295.7 268. l 299.7 286.4 300.3 201. 0 
pH 8.83 8.76 8.74 8.75 8.75 8.74 8.78 8.79 8.72 8.74 8.76 8.76 
emf 104.2 108.5 

gal evap or abs 
Tons II " II 

Tons/Ton Or■ 
NaCN Consump 80 30 83 149 97 97 143 88 129 125 143 203 
Cumulative lb 69626 69657 69740 69889 69986 70083 70226 70314 70444 70569 70712 70915 
(lb/Ton Ore> .002 .001 • 002 .003 . 002 .002 . 003 . 002 .003 .003 • 003 .005 
Cum lb/Ton Ore 1. 619 1. 620 1. 622 1. 625 1. 627 1. 630 1. 633 1. 635 1. 638 1. 641 1. 644 1.649 
Net Au <oz) 1. 082 2.482 1. 9c?3 1. 839 • 041 . 323 • 185 1. 119 .683 1. 294 1.709 1. 432 
Nat Ag <oz) 4.554 5.689 5.326 4.742 4.303 3.927 3.881 3.957 3.891 3.742 3,557 3.280 
Curo Nat Au (oz) 1036.475 1038.957 1040.879 1042.718 1042.759 1043.082 1043.267 1044.386 1045.069 1046.363 1048.072 1049.505 
Cum Net Ag <oz> 399~.209 4000.898 400£..224 4010.966 4015.269 4019. 196 4023.077 4027.034 4030.924 4034.667 4038.224 4041.504 

'\ 



SULFIDE TEST HEAP - CELL »5
LEACH CYCLE

Data 06/29 06/30 07/01 07/02 07/03 07/04
Day 277 278 279 280 281 282

ON SOLUTION:
Total Gal 110880 110880 110880 110880 110880 110880
B pm 77 77 77 77 77 77
Tons 462 462 462 462 462 462
gprn/aq ft . 005 . 005 . 005 . 005 . 005 . 005
Au (opt) . 004 . 005 . 004 . 006 . 005 . 005
Au (oz) 1.987 2. 218 1.802 2. 772 2. 171 2. 495
Ag (opt) . 001 . 001 . 001 . 001 . 001 . 001
Ag (oz) . 277 .277 . 231 . 323 . 231 . 370
Cu (ppm) 684 682 718 590 625 633
NaCN (lb/T) . 91 . 88 .91 1.03 . 97 . 94
NaCN (lb) 420. 4 406. 6 420. 4 475. 9 448. 1 434. 3
pH 9. 28 9. 09 8. 99 9. 05 9. 23 9. 19
emf - - - - - -

EFFLUENT:
Total Gal 110880 110880 111380 110880 112380 111880
gpm 77 77 77 77 78 78
Tons 462 462 464 462 468 466
gpm/aq ft . 005 . 005 . 005 . 005 . 005 . 005
Au (opt) . 006 . 006 . 007 . 008 . 008 . 007
Au (oz) 2. 633 2. 818 3. 017 3. 650 3. 699 3. 356
Ag (opt) . 007 . 008 . 008 . 008 . 008 . 008
Ag (oz) 3. 234 3. 881 3. 713 3. 742 3. 793 3. 776
Cu (ppm) 594 650 662 606 618 631
NaCN (lb/T) . 52 . 62 . 71 . 65 . 63 . 62
NaCN (lb) 240. 2 266. 4 329. 5 300. 3 295. 0 289. 0
PH 8. 80 8. 83 8. 76 8. 74 8. 69 8. 75
emf — — — - - -

gal evap or aba 
Tons " " "
Tona/Ton Ora 
NaCN Consump 134 77 120 181 159 134
Cumulative lb 71049 71126 71246 71427 71586 71720
(1b/Ton Ore) . 003 .002 . 003 . 004 . 004 . 003
Cum lb/Ton Ore 1.652 1.654 1.657 1.661 1.665 1.668
Net Au (oz) . 601 .832 . 799 1.848 . 927 1. 185
Net Ag (oz) 2.911 3.604 3. 435 3. 51 1 3. 469 3. 545
Cum Net Au (oz) 1050.105 1050.937 1051.736 1053.SS4 1054.511 1055.69
Cum Net Ag (oz) 4044.415 4048.018 4051.454 4054.965 4058.435 4061.98

I

07/05
283

110880 
77 

A 62 
. 005 
. 006 

2. 864 
. 001 
. 277 
661 
. 98 

452. 8 
9. 13

110880 
77 

462 
. 005 
. 008 

3. 650 
. 008 

3. 788 
622 
. 65 

300. 3 
8. 68

170 
71890 

. 004 
1.672
1. 155 
3. 419 
1056. 851 
4065.398

07/06
284

i loaao
77 

462 
. 005 
. 006

2. 772 
. 001 
. 277 
645 
1.00 

462. 0 
9. 24

111380 
77 

464 
. 005 
. 008

3. 481 
. 008 

3. 666 
618 
.61 

283. 1 
8. 79

172 
72061 

. 004 
1.676 

. 616 
3. 389 
1057.467 
4068.787

07/07
285

110880 
77 
462 
. 005 
. 005 

2. 402 
. 001 
. 323 
702 
1.05 

485. 1 
9. 21

1 12380 
78 

468 
. 005 
. 008 

3. 699 
. 008 

3. 793 
676 
. 62 

290. 3 
8. 76

144 
72206 

. 003 
1.679 

. 927 
3. 516 
1058.394 
4072.303

07/08
286

110880 
77 

462 
. 005 
. 006 

2. 633 
. 001 
. S08 
691 
. 97 

448. 1 
9. 14

125880 
87 

525 
. 005 
. 007 

3. 409 
. 007 

3. 619 
587 
. 65 

340. 9 
8. 78

119 
72325 

. 003 
1.682 
1.007 
3. 296 
1059.401 
4075.599

07/09
287

110880 
77 

462 
. 005 
. 007 

3. 095 
. 001 
. 370 
730 
. 94 

434. 3 
9. 12

123380 

86 
514 
. 005 
. 007 

3. 804 
. 007 

3.547 
634 
. 64 

329. 0 
8. 72

157 
72482 

. 004 
1.685
1. 171 
3. 039 
1060.572
4078.638

07/10
288

112320 
78 

468 
. 005 
. 007 

3. 089 
. 001 
. 562 
695
1. 10 

514. 8 
9. 24

110880 
77 

462 
. 005 
. 007 

3. 234 
. 008 

3. 650 
678 
. 60 

277. 2 
8. 67

237 
72719 

. 006
l. 691 

. 139 
3. 280 
1060.711 
4081.918

SULFIDE TEST HEAP - CELL 15 
LEACH CYCLE 

Data 06/29 06/30 07/01 07/02 07/03 07/04 07/05 07/06 07/07 07/08 07/09 07/10 
Day 277 278 279 280 281 282 283 284 285 286 287 288 

ON SOLUTION 1 

Total Gal 110880 110880 110880 110880 110880 110880 110880 110880 110880 110880 110880 112320 
gpm 77 77 77 77 77 77 77 77 77 77 77 78 
Tona 462 462 462 462 462 462 462 462 462 462 462 468 
gpm/sq ft . 005 .005 .005 .005 .005 .005 . 005 . 005 .005 .005 .005 .oos 
Au <opt) . 004 .005 . 004 . 006 . 005 .005 .006 . 006 .005 .006 . 007 . 007 
Au <oz> 1. 987 2.218 1. 802 2.772 2. 171 2.495 2.864 2. 772 2.402 2.633 3.095 3.089 
Ag <opt> . 001 .001 . 001 . 001 . 001 • 001 . 001 . 001 .001 . 001 . 001 . 001 
Ag <ozl . 277 . 277 . 231 . 323 . 231 . 370 . 277 . 277 .323 .508 . 370 .562 
Cu (ppm) 684 682 718 590 625 633 661 64~ 702 691 730 695 
NaCN ( lb/Tl . 91 • 88 • 91 1.03 . 97 . 94 .98 1.00 1.05 . 97 .94 1. 10 
NaCN ( lb) 420.4 406.6 420.4 475.9 448. 1 434.3 452.8 462.0 485. 1 448. l 434.3 514.8 
pH 9.28 9.09 8.99 9.05 9.23 9. 19 9. 13 9.24 9.21 9. 14 9.12 9.24 
amf 

EFFLUENTa 
Total Gal 110880 110880 111380 110880 112380 111880 110880 111380 112380 125880 123380 110880 
gpm 77 77 77 77 78 78 77 77 78 87 86 77 
Ton11 462 462 464 462 468 466 462 464 468 525 514 462 
gpm/aq ft .005 • 005 .oos .005 . 005 .005 . 005 .005 . 005 . 005 . 005 .005 
Au (opt l .006 .006 . 007 . 008 . 008 .007 . 008 .008 . 008 .007 . 007 . 007 
Au <oz> 2.633 2.818 3.017 3.650 3.699 3.356 3.650 3.481 3.699 3.409 3.804 3.234 
Ag (opt> .007 .000 .000 . 008 .008 . 008 . 008 .008 • 008 . 007 .007 . 008 
Ag <oz) 3.234 3.881 3.713 3.742 3.793 3.776 3.788 3.666 3.793 3.619 3.547 3.650 
Cu (ppm> 594 650 662 606 618 631 622 618 676 587 634 678 
NaCN Cl b/Tl . 52 .62 . 71 . 65 . 63 .62 . 65 . 61 .62 .GS . 64 .60 
NaCN C lb) 240.2 286.4 329.S 300.3 295.0 289.0 300.3 283. 1 290.3 340.9 329.0 277.2 
pH 8.80 8.83 8.76 8.74 8.69 8.75 8.68 8.79 8.76 8.78 8.72 8.67 
emf 

gal avap or abs 
Ton■ " .. " 
Tona/Ton Ora 
NaCN ConGump 134 77 120 181 159 134 170 172 144 119 157 237 
Cumulative lb 71049 71126 71246 71427 71586 71720 71890 72061 72206 72325 72482 72719 
(lb/Ton Ore> • 003 .002 .003 .004 • 004 .003 . 004 . 004 .003 . 003 . 004 • 006 
Cum lb/Ton Or.a 1. 652 l. 654 1.657 1. 661 1. 665 1. 668 1. 672 l.676 1. 679 1. 682 1. 685 1. 691 
Nat Au <oz) • 601 ,832 ,799 1,848 . 927 1. 185 1. 155 . 616 .927 1. 007 1. 171 . 139 
Nat Ag <ozl 2. 911 3.604 3.435 3. 511 3.469 3.545 3.419 3.389 3.516 3.296 3.039 3.280 
Cum Nat Au (oz) 1050. 105 1050.937 1051.736 1053.584 1054.511 1055.696 1056.851 1057.467 1058.394 1059.401 1060.572 1060.711 
Cum Nat Ag (oz> 4044.415 4048.018 4051.454 4054.965 4058.435 4061.980 4065.398 4068.787 4072.303 4075.599 4078.638 4081. 918 

:~ 
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SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Data 07/11 07/12 07/13 07/14 07/15
Day 289 290 291 292 293

□N SOLUTION!
Total Gal 112320 112320 112320 112320 112320
9 pm 78 78 78 78 78
Tons 468 468 468 468 468
gpm/sq ft .005 . 005 . 005 . 005 . 005
Au (opt) . 006 .006 . 006 . 006 . 005
Au (oz) 2. 761 2. 902 2.668 2. 995 2. 246
Ag (opt) . 002 . 001 . 002 . 002 . 002
Ag (oz) . 702 . 608 . 983 . 936 . 796
Cu (ppm) 713 719 717 703 746
NaCN (1b/T) . 94 . 99 . 93 . 90 . 87
NaCN (lb) 439. 9 463. 3 435. 2 421.2 407. 2
pH 9. 02 9. 24 9. IS 9. 14 9. 01
omf - - - - -

EFFLUENTi
Total Gal 112821 116320 115320 116320 116320
gpm 78 81 80 81 81
Ton* 470 485 481 485 485
gpm/aq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 007 . 005 . 006 . 006 . 006
Au (oz) 3. 291 2. 569 2. 883 3. 102 2. 860
Ag (opt) . 007 .008 . 008 . 008 . 008
Ag (oz) 3. 432 3. 829 3. 892 3. 926 4. 023
Cu (ppm) 617 688 699 693 701
NaCN (1b/T> . 59 . 62 . 67 . 66 . 67
NaCN (lb) 277. 4 300. 5 321.9 319. 9 324. 7
pH 8. 77 8. 76 8. 76 8. 74 8. 73
emf - - - - -

gal avap or aba
Tone ....... .
Tona/Ton Ora 
NaCN Conaump 139 141 115 96 89
Cumulative lb 72859 73000 73115 73212 73301
(lb/Ton Ore) . 003 .003 . 003 . 002 . 002
Cum lb/Ton Ore 1.694 1.697 1. 700 1.702 1.704
Nat Au (oz) . 202 -. 192 -. 019 . 434 -. 136
Nat Ag (oz) 2. 870 3. 127 3. 284 2. 943 3. 087
Cum Not Au (oz) 1060.912 1060.720 1060.701 1061.136 1061.00
Cum Net Ag (oz) 4084.788 4087.915 4091.198 4094.141 4097.22

Cj

07/16

£94

11£320 
78 

468 
. 005 
. 004 
1.878 

. 002 

. 749 
742 
. 96 

449. 3 
8. 98

117320 
81 

489 
. 005 
. 006

2. 884 
. 009

4. 204 
701 
. 65 

317. 7 
8. 65

07/17
295

112320 
78 

468 
. 005 
. 005

2. 106 
. 002 
. 796 
732 
. 95 

444.6 
9. 00

121320 
84 

506 
. 003 
. 006

2. 932 
. 008

3. 993 
632
. 63 

318. S 
8. 66

07/18
296

112320 
78 

468 
. 005 
. 004 

1.919 
. 001 
. 608 
745 
1.03 

482. 0 
9. 14

118820 
83 

495 
. 005 
. 006

3. 169 
. 008

4. 010 
635
. 67 

331.7 

8. 68

07/19
297

1 12320 
78 

468 
. 005 
. 004 

2. 059 
. 001 
. 328 
745 
. 90

421.2 
9. 04

117320 
81 

489 
. 005 
. 007

3. 177 
. 008

4. 057 
708
. 68 

332. 4 
8. 67

07/20
298

115200 
80 

480 
. 005 
. 005 

2. 256 
. 001 
. 336 
728 
. 98 

470. 4 
9. 17

114320 
79 

476 
. 005 
. 007

3. 144 
. 009

4. 096 
679
. 64 

304. 9 
8. 66

07/21
299

118080 
82 

492 
. 005 
. 007 

3. 247 
. 003 
1.230 
712 
. 88 

433. 0 
9. 11

115200 
80 

480 
. 005 
.008

3. 696 
. 009

4. 512 
585
. 58 

278. 4 
8. 59

07/22
300

120960 
84 

504 
. 005 
. 005 

2. 671 
. 001 
. 554 
710 
. 93 

468. 7 
9. 28

148080 
103 
617 
. 006 
. 009

5. 615 
. 012

7. 219 
658 
. 60 

370. 2
8. 62

131 
73432 

. 003 
1.707 

. 638 
3. 408
1061.638 
4100.636

113 
73545 

. 003 
1.710 
1.060 
3. 245 
1062.697 
4103.881

150 
73695 

. 003 
1.714 
1.063 
3. 215 

1063. 760 
4107.096

116 
73811 

. 003 
1.716 
1.259 
3. 449 
1065.019 
4110.545

192 
74003 

. 004 
1.721 
1.085 
3. 769 
1066.103
4114.313

63
74066 

. 001 
1.722 
1.440
4. 176 
1067.543 
4118.489

98
74163 

. 002 
1.724 
2. 368
S. 989 
1069.911 
4124.478

SULFIDE TEST HEAP - CELL *5 
LEACH CYCLE 

Data 07 / 11 07/12 07/13 07/14 07/1!5 07/16 07/17 (17 / l 8 07/19 07/20 07/21 07/22 
Day 289 290 291 292 293 294 295 296 297 E:98 299 300 

ON SOLUTION• 
Total Gal 112320 112320 112320 112320 112320 112320 112320 1123&::0 112320 1152(10 118080 120960 
gpm 78 78 78 78 78 78 78 78 78 80 82 84 
Tona 468 468 468 468 468 468 468 468 468 480 492 504 
gpm/liq ft .005 . 00:S • 005 . 005 . 005 .005 . 005 . 005 .005 . 005 .005 .005 
Au (opt) .006 .006 .006 . 006 • 005 . 004 . 005 .004 .004 . 005 . 007 .005 
Au Coz> 2.761 2.902 2.668 2.9S5 2.246 1.872 2. 106 1. 919 2.059 2.256 3.247 2.671 
Ag <opt> .002 . 001 .002 . 002 • 002 .002 .002 .001 . 001 . 001 .003 • 001 
Ag <oz> . 702 .608 .983 .936 .796 . 749 • 7'36 . 608 . 328 . 336 1. 230 . 554 
Cu (ppm> 713 719 717 703 746 742 732 745 745 728 712 710 
NaCN ( 1 b/Tl .94 . 99 • 93 . 90 . 87 . 96 .95 1.03 .90 . 98 .88 .93 
NaCN Clb> 439.9 463.3 435.2 421.2 407.2 449.3 444.6 482.0 4E: 1. 2 4·10. 4 433.0 468.7 
pH 9.02 9.24 9. 15 9. 14 9.01 8.98 9.00 9. 14 9.04 9. 17 9. 11 9.28 
omf' 

EFFLUENT• 
Total Gal 112821 116320 115320 116320 116320 117320 121320 l 18820 117320 114320 115200 148080 
gpm 76 81 80 81 81 81 64 63 81 79 80 103 
Tona 470 465 481 485 465 469 506 495 469 476 480 617 
gpm/aq f't .005 . 005 . 005 . 005 . 005 . 005 . 005 .005 .005 .005 .005 .006 
Au (opt l .007 • 005 .006 • 006 . 006 .006 • 006 .006 .007 .007 .008 .009 
Au <oz> 3.291 2.369 2.883 3. 102 2.660 2.884 2.932 3. 169 3.177 3. 144 3.696 5.615 
Ag <opt> .007 .008 • 008 . 008 . 008 . 009 . 008 .008 .008 . 009 .009 . 012 
Ag (oz> 3.432 3.829 3.892 3.926 4.023 4.204 3.993 4.010 4.057 4.096 4.:512 7.219 
Cu (ppm) 617 688 699 693 701 701 632 635 708 679 :585 658 
NaCN (lb/T) . 59 .62 • 67 . 66 . 67 .65 .63 .67 .68 . 64 . 58 .60 
NaCN Clbl 277.4 300.5 321.9 319.9 324.7 317.7 318.5 331.7 332.4 304.9 278.4 370.2 
pH 8.77 8.76 8.76 8.74 8.73 8.65 6.66 8.68 8.67 8.66 8.59 8.62 
arnf' 

gal Qvap or abs 
Tons " II u 

Tona/Ton Or" 
NaCN Conaurnp 139 141 115 96 89 131 113 150 116 192 63 98 
Cumulative lb 72859 73000 73115 73212 73301 73432 73545 73695 73811 74003 74066 74163 
C lb/Ton Ore) .003 .003 .003 • 002 . 002 . 003 .003 . 003 .003 . 004 . 001 .002 
Cum lb/Ton Ora 1. 694 1. 697 1. 700 1. 702 1. 704 1. 707 I. 710 I. 714 I. 716 I. 721 1.722 I. 724 
Nat Au (oz) .202 -. 192 -.019 . 434 -. 136 . 638 1. 060 1. 063 1. 259 1. 085 1. 440 2.368 
Nlilt Ag Coz) 2.870 3. 127 3.284 2.943 3.087 3.406 3.245 3.215 3.449 3,769 4. 176 5.989 
Cum Nat Au (oz> 1060.912 1060.720 1060.701 1061. 136 1061.000 1061. 638 1062.697 1063.760 1065.019 1066. 103 1067.543 1069.911 
Cum Nat Ag Coz> 4084.766 4087.91:S 4091. 198 4094. 141 4097.228 4100.636 4103.881 4107.096 4110.543 4114.313 4118.489 4124.478 

j:i 

In 

r., 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 07/23 07/24 07/25 07/26 07/27
Day 301 302 303 304 305

ON SOLUTIONi
Total Gal 123840 126720 129600 132480 135360
9 pm 86 88 90 92 94
Tons 516 528 540 552 564
gpm/sq ft . 005 . 006 . 006 . 006 . 006
Au (opt) . 005 . 004 . 005 . 008 . 006
Au (oz) 2. 322 1.954 2. 430 4. 140 3. 328
Ag (opt) . 001 . 001 . 001 . 001 . 001
Ag (oz) . 310 . 264 . 324 . 607 . 338
Cu (ppm) 720 719 707 730 746
NaCN (lb/T) 1.05 1.01 1.02 . 97 . 95
NaCN (lb) 541.8 533. 3 550. a 535. 4 535. 8
pH 9. 25 9. 14 9. 14 9. 17 9. 27
emf — — - - 80. 9

EFFLUENTi
Total Gal 148460 127840 134220 134600 133480
9 pm 103 89 93 93 93
TonB 619 533 559 561 556
gpm/sq ft . 006 . 006 . 006 . 006 . 006
Au (opt) . 009 . 011 . 012 . 012 . 009
Au (oz) 5. 691 5. 753 6. 599 6. 898 5. 228
Ag (opt) . 013 . 014 .016 . 017 . 016
Ag (oz) 7. 794 7. 511 8. 836 9. 310 9. 066
Cu (ppm) 669 660 681 668 605
NaCN (lb/T) . 60 . 61 . 60 . 60 . 57
NaCN (lb) 371.2 324. 9 335. 6 336. 5 317. 0
pH 8. 52 8. 48 8. 42 8. 38 8. 38
emf — — — — 124. 1

gal evap or abs 
Tons " " 11
Tons/Ton Ore 
NaCN Consump 217 198 214 218 223
Cumulative lb 74380 74578 74792 75011 75234
(lb/Ton Ore) . 005 . 005 . 005 . 005 . 005
Cum lb/Ton Ore 1.729 1.734 1.739 1. 744 1.749
Net Au (oz) 3. 020 3. 431 4. 646 4. 468 1.088
Net Ag (oz) 7.240 7. 201 8. 572 8. 986 8. 458
Cum Net Au (oz) 1072.930 1076.361 1081.007 1085.475 1086.563
Cum Net Ag (oz) 4131.718 4138.919 4147.491 4156.477 4164.935

I

07/28
30S

135360 
94 

564 
. 006 
. 005 

2. 538 
. 001 
. 395 
756
1. 10 

620. 4
9. 20

136360 
95 

568 
. 006 
. 012

6. 704 
. 019 
10.568 
599 
. 55 

312. 5 
8. 33

333 
75567 

. 008 
1.757 
3. 377 
10.230 

1089.940 
4175.165

07/29
307

135360 
94 

564 
. 006 
. 005

2. 707 
. 001 
. 508 
759 
1.06 

597. 8 
9. 1 1

135360 
94 

564 
. 006 

. 011
6. 430 

. 021 
11.844 
624 
.51 

287. 6 
8. 26

316 
75883 

. 007
I. 764 
3. 892
II. 449 

1093.831 
4186.614

07/30
308

135360 
94 

564 
. 006 
. 006

3. 328 
. 001 
. 451 
766
1.02 

575. 3 
9. 09

135360 
94 

564 
. 006 
. 011 

6. 260 
. 020 
11.336 
584 
. 50 

282. 0 

8. 22

282 
76165 

. 007 
1.771 
3. 553 
10.829 

1097. 385 
4197.443

07/31
309

135360 
94 

564 
. 006 
. 005

2. 876 
. 001 
. 508 
767
1.03 

580. 9 
9. 09

135360 
94 

564 
. 006 
.014

7. 840 
. 025 
14.213 

682 
. 52 

293. 3
8. 16

256 
76420 

. 006 
1.777 
4.512 
13.762 

1101. 897 
4211.205

08/01
310

135360 
94 

564 
. 006 
. 005

3. 046 
. 001 
. 508 
763 
. 91 

513. 2
9. 01

141860 
99 

591 
. 006 
.014 

8. 216 
. 026 
15.605 
676 
. 55 

325. 1 
8. 13

209 
76630 

. 005 
1.782
5. 340 
15.097 

1107.236 
4226.302

08/02 
31 1

135360 
94 

564 
. 006 
. 006 

3. 497 
. 001 
. 451 
770 
1.00 

564. 0 
9. 12

140360 
97 

585 
. 006 
. Oil

6. 667 
. 023 
13.685 
613 
. 52 

304. 1 

8. 12

259 
76889 

. 006 
1.788 
3. 622 
13.178 

1110.858 
4239.479

08/03
312

135360 
94 

564 
. 006 
. 004 

2. 369 
. OOl 
. 282 
754 
. 95 

535. 8 
9. 22

135360 
94 

564 
. 006 
.013

7. 388 
. 027 
15.228 
688 
. 54 

304. 6
8. 09

243 
77132 

. 006 
1.793 
3. 892 
14.777 
1114.749 
4254.256

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE 

Date 07/23 07/24 07/25 07/26 (17 /27 07/28 07/29 07/30 07/31 08/01 08/02 08/03 
Day 301 302 303 304 305 306 307 308 309 310 311 312 

ON SOLUTION1 
Total Gal 123840 126720 129600 132480 135360 135360 135360 135360 135360 135360 135360 135360 
gpm 86 88 90 92 94 94 94 94 94 94 94 94 
Tons 516 528 540 552 564 564 564 564 564 564 564 564 
gprn/sq ft .005 . 006 • 006 . 006 . 006 .006 . 006 . 006 . 006 . 006 • 006 .006 
Au <optl .005 .004 .005 . 008 . 006 .005 . 005 . 006 . 005 .005 • 006 • 004 
Au <ozl 2.322 1. 954 2.430 4. 140 3.328 2.538 2.707 3.328 2.876 3.046 3.497 2.369 
Ag <optl • 001 .001 . 001 . 001 • 001 • 001 .001 . 001 . 001 . 001 . 001 .001 
Ag (oz) • 310 .264 . 324 . 607 . 338 .395 . 508 .451 . 508 . 508 . 451 .282 
Cu <ppml 720 719 707 730 746 756 759 766 767 763 770 754 
NaCN < lb/Tl 1.05 1. 01 1. 02 . 97 . 95 1. 10 1.06 1.02 1.03 . 91 1.00 .95 
NaCN <lbl 541. 8 533.3 550.8 535.4 535.8 620.4 597.8 575.3 580.9 513.2 564.0 535.8 
pH 9.25 9. 14 9. 14 9. 17 9.27 9.20 9. 11 9.09 9.09 9.01 9. 12 9.22 
emf 80.9 

EFFLUENT1 
Total Gal 148460 127840 134220 134600 133480 136360 135360 135360 135360 141860 140360 135360 
gpm 103 89 93 93 93 95 94 94 94 99 97 94 
Tons 619 533 559 561 556 568 564 564 564 591 585 564 
gpm/sq ft • 006 .006 • 006 . 006 . 006 . 006 . 006 . 006 . 006 .006 . 006 • 006 
Au (optl .009 .011 . 012 . 012 . 009 . 012 .011 .011 . 014 .014 . 011 .013 
Au (ozl 5.691 5.753 6.599 6.898 5.228 6.704 6.430 6.260 7.840 8.216 6.667 7.388 
Ag (optl • 013 .014 • 016 .017 . 016 • 019 . 021 . 020 .025 .026 • 023 .027 
Ag (oz) 7.794 7.511 8.836 9.310 9.066 10.568 11. 844 11. 336 14.213 15.605 13.685 15.228 
Cu (ppm) 669 660 681 668 6(15 599 624 584 682 676 613 688 
NaCN llb/Tl .60 • 61 • 60 • 60 . 57 . 55 . 51 . 50 • 52 • 55 . 52 .54 
NaCN I 1 bl 371. 2 324.9 335.6 336.5 317.0 312.5 287.6 282.0 293.3 325. 1 304.1 304.6 
pH 8.52 8.48 8.42 8.38 8.38 8.33 8.26 8.22 0. 16 8.13 8. 12 8.09 
emf 124. l 

gal evap or abs 
Tons " " 
Tons/Ton Ore 
NaCN Consump 217 198 214 218 223 333 316 282 256 209 259 243 
Cumulative lb 74380 74578 74792 75011 75234 75567 75883 76165 76420 76630 76889 77132 
(1 b/Ton Ore> .005 .005 .005 . 005 • 005 .008 . 007 .007 .006 .005 .006 .006 
Cum lb/Ton Ors 1. 729 1. 734 1. 739 1. 744 1. 749 1. 757 1.764 1.771 1.777 1.782 1. 788 1. 793 
Net Au <oz) 3.020 3.431 4.646 4.468 1. 088 3.377 3.892 3.553 4.512 5.340 3.622 3.892 
Net Ag (oz) 7.240 7.201 8.572 8.986 8.458 10.230 11.449 10.829 13.762 15.097 13.178 14. 777 
Cum Net Au (oz> 1072.930 1076.361 1081.007 1085.475 1086.563 1089.940 1093.831 1097.385 1101. 897 1107.236 1110.858 1114.749 
Cum Net Ag (oz> 4131.718 4138.919 4147.491 4156.477 4164.935 4175. 165 4186.614 4197.443 4211. 205 4226.302 4239.479 4254.256 



SULFIDE TEST HEAP - CELL t)3
LEACH CYCLE

Date 08/04 08/05 08/06 08/07 08/08 08/09 08/10 08/11 08/12 08/13 08/14 08/15
Day 313 314 315 316 317 318 319 320 321 322 323 324

ON SOLUTION!
Total Gal 135360 135360 135360 135360 133360 135360 135360 135360 133170 132630 134280 143790
gpm 94 94 94 94 94 94 94 94 92 92 93 100
Tons 564 564 584 564 564 564 564 564 555 353 560 599
gpm/sq ft . 008 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006
Au (opt) . 008 . 004 . 004 . 004 . 005 . 006 . 005 . 006 . 006 . 004 . 004 . 004
Au (oz) 3. 215 2. 236 2. 312 2. 256 2. 394 3. 553 3. 046 3. 440 3. 032 2. 432 2. 070 2. 097
fig (opt) . OOl . 001 . 001 . 001 . 002 . 002 . 002 . 001 . 001 . 001 . 001 . 001
Ag (oz) . 338 . 393 . 395 . 282 1.015 1.015 . 846 . 790 . 721 . 608 . 671 . 779
Cu (ppm) 754 742 755 720 717 756 761 771 762 765 734 731
NaCN (1b/T) . 98 1.03 1.00 l. 04 . 96 . 98 1.02 1.01 1.01 . 97 . 98 1.05
NaCN (lb) 552. 7 580. 9 564. 0 586. 6 341.4 552. 7 575. 3 569. 6 S60. 4 536. 1 348. 3 629. 1
pH 9. 30 9. 32 9. 28 9. 36 9. 30 9. 34 9. 37 9. 40 9. 46 9. 43 9. 44 9. 51
emf — — — — — - — - - - - -

EFFLUENTi
Total Gal 135380 135360 135360 135360 136860 136360 135360 135360 135360 136170 140630 139280
gpm 94 94 94 94 95 95 94 94 94 95 98 97
Tons 584 584 S64 564 570 568 564 564 564 567 586 580
gpm/sq ft . 008 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006
Au (opt) .011 . 012 . 012 .012 .01 1 . 012 .010 .011 .010 .009 .010 .011
Au (oz) 8. 430 6. 542 6. 712 6. 824 6. 444 6. 648 5. 866 5. 978 5. 866 5. 220 5.685 6. 442
Ag (opt) . 025 . 028 . 028 . 029 . 029 . 028 . 028 .027 . 027 . 027 . 027 . 027
Ag (oz) 14.044 15.792 15.792 16.243 16. 252 16.079 15.905 IS.341 IS.228 15.206 15.763 15.727
Cu (ppm) 858 748 729 732 727 753 756 759 757 763 731 732
NaCN (lb/T) . 52 . 30 . 60 . 55 . 34 . 53 . 54 . 60 . 59 . 52 . 32 . 58
NaCN (lb) 293. 3 282. 0 338. 4 310. 2 307. 9 301. 1 304. 6 338. 4 332. 8 295. 0 304. 7 336. 6
pH 8. 12 8. 10 8. 09 8. 09 8. 06 8. 08 8. 12 8. 09 8. 11 8. 13 8. 1 1 8. 20
emf ~ — — — - — - — — -

gal evap or abs
Tons ........
Tons/Ton Ore 
NaCN Consump 271 243 254 279 240 248 237 237 265 231 212 330
Cumulative lb 77402 77643 77899 78177 78418 78666 78903 79139 79405 79636 79848 80177
(lb/Ton Ore) . 008 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 005 . 005 . 008
Cum lb/Ton Ore 1.800 1.80S 1.811 1.818 1.823 1.829 1.835 1.840 1.846 1.852 1.857 1.864
Net Au (oz) 4. 081 3. 328 4. 456 4. 512 4. 188 4. 053 2. 312 2. 933 2. 425 2. 168 3. 233 4. 372
Net Ag (oz) 13.762 IS.454 15. 397 15.848 15.970 15.064 14.890 14.493 14.438 14.484 13.137 15.056
Cum Net Au (oz) 1118.810 1122.138 1126.593 1131.105 1133. 293 1139.346 1141.659 1144.592 1147.017 1149.185 1152.437 1156.809
Cum Net Ag (oz) 4268.017 4283.471 4298.868 4314.717 4330.687 4345.751 4360.640 4375.133 4389.573 4404.058 4419.214 4434.270

SULFIDE TEST HEAP - CELL t15 
LEACH C'ICLE 

Date 08/04 08/05 08/06 08/07 08/08 08/09 08/10 08/11 08/12 08/13 08/14 08/15 
Day 313 314 315 316 317 318 319 320 321 322 323 324 

ON SOLUTION 1 

Total Gal 135360 135360 135360 135360 135360 135360 135360 135360 133170 132650 134280 143790 
gpm 94 94 94 94 94 94 94 94 92 92 93 100 
Tons 564 564 564 564 564 564 564 564 555 553 560 599 
gpm/sq ft .006 .006 .006 .006 . 006 . 006 . 006 . 006 . 006 .006 .006 .006 
Au Coptl . 006 .004 . 004 . 004 . 005 . 006 .005 . 006 . 006 .004 . 004 . 004 
Au <oz> 3.215 2.256 2.312 2.256 2.594 3.553 3.046 3.440 3.052 2.432 2.070 2.097 
Ag <optl . 001 .001 • 001 . 001 . 002 .002 . 002 . 001 . 001 . 001 . 001 .001 
Ag <ozl . 338 . 395 . 395 . 282 l. 015 1. 015 .846 .790 .721 .608 .671 . 779 
Cu <ppml 754 742 755 720 717 756 761 771 762 765 734 731 
NaCN < lb/Tl .98 1. 03 1.00 1.04 . 96 . 98 1.02 1. 01 1. 01 . 97 . 98 1.05 
NaCN ( lbl 552.7 580.9 564.0 586.6 541.4 552.7 575.3 569.6 560.4 536. 1 548.3 629. 1 
pH 9.30 9.32 9.28 9.36 9.30 9.34 9.37 9.40 9.46 9.43 9.44 9.51 
ernf 

EFFLUENT, 
Total Gal 135360 135360 135360 135360 136860 136360 135360 135360 135360 136170 140650 139280 
gpm 94 94 94 94 95 95 94 94 94 95 98 97 
Tons 564 564 564 564 570 568 564 564 564 567 586 580 
gpm/sq ft .006 .006 . 006 .006 . 006 . 006 .006 .006 .006 .006 • 006 .006 
Au <opt l .011 .012 .012 .012 • 011 • 012 .010 .011 .010 .009 . 010 . 011 
Au <oz) 6.430 6.542 6.712 6.824 6.444 6.648 5.866 5.978 5.866 5.220 5.685 6.442 
Ag Coptl .025 .028 .028 . 029 • 029 .028 . 028 .027 .027 .027 . 027 .027 
Ag <oz) 14.044 15.792 15.792 16.243 16.252 16.079 15.905 15.341 15.228 15.206 15.765 15.727 
Cu (ppm> 658 748 729 732 727 753 756 759 757 763 751 732 
NaCN C lb/Tl .52 .50 .60 . 55 . 54 .53 . 54 . 60 . 59 .52 .52 . 58 
NaCN C lb) 293.3 282.0 338.4 310.2 307.9 301. 1 304.6 338.4 332.8 295.0 304.7 336.6 
pH 8.12 0. 10 8.09 8.09 8.06 8.o0 8. 12 8.09 a. 11 a. 13 a. 11 8.20 
emf 

gal evap or abs 
Tons " " " 
Tons/Ton Ore 
NaCN Consump 271 243 254 279 240 248 237 237 265 231 212 330 
Cumul•tive lb 77402 77645 77899 78177 78418 78666 78903 79139 79405 79636 79848 80177 
(lb/Ton Ore) .006 .006 . 006 . 006 . 006 .006 . 006 . 006 .006 .005 .005 .008 
Cum lb/Ton Ore 1. 800 1. 805 1.811 1. 818 1. 823 1. 829 1. 835 1. 840 1. 846 1. 852 1. 857 1. 864 
Net Au (oz> 4.061 3.328 4.456 4.512 4. 188 4.053 2.312 2.933 2.425 2. 168 3.253 4.372 
Net Ag <oz) 13.762 15.454 15.397 15.848 15.970 15.064 14.890 14.495 14.438 14.484 15. 157 15.056 
Cum Nat Au (oz> 1118.810 1122. 138 1126.593 1131. 105 1135.293 1139.346 1141.659 1144.592 1147.017 1149. 185 1152. 437 1156.809 
Cum Net Ag (oz> 4268.017 4283.471 4298.868 4314.717 4330.687 4345.751 4360.640 4375. 135 4389.573 4404.058 4419.214 4434.270 



I

SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 08/16 08/17 08/18 08/19 08/20
Day 335 326 327 328 329

ON SOLUTIONi
Total Gal 127930 127920 134540 131960 129280
gpm 89 89 93 92 90
Tons 533 533 561 550 539
gpm/sq ft . 006 . 006 . 006 . 006 . 006
Au (opt) . 006 . 005 . 005 . 006 . 006
Au (oz) 3. 038 2. 558 2. 915 3. 079 3. 340
Ag (opt) . 001 . 001 . 002 . 002 . 002
Ag (oz) . 640 . 586 . 841 . 825 1.239
Cu (ppm) 766 760 779 786 774
NaCN <1b/T) 1.09 1.06 1.06 1. 10 1.06
NaCN (lb) 581.0 565. 0 594. 2 604. 8 571.0
pH 9. 54 9. 56 9. 57 9. 57 9. 49
emf - 71. 1 - - -

EFFLUENT!
Total Gal 143790 130420 129920 134540 131960
gpm 100 91 90 93 92
Tons 599 543 541 561 550
gpm/sq ft . 006 . 006 . 006 . 006 . 006
Au (opt) . 008 . 008 . 009 . 009 . 010
Au (oz) 4. 913 4. 130 4. 601 5. 157 5. 223
Ag (opt) . 022 . 021 . 023 . 026 . 026
Ag (oz) 12.941 11.629 12.559 14.351 14.351
Cu (ppm) 612 619 669 760 746
NaCN (lb/T) . 50 . 48 . 52 . 55 . 57
NaCN (lb) 299. 6 260. 8 281.5 308. 3 313. 4
pH 8. 16 8. 17 8. 17 8. 09 8. 12
emf - 123. 5 - - -

gal evap or abs
Tons ........
Tons/Ton Ore 
NaCN Consump 320 283 286 291 207
Cumulative lb 80498 80781 81067 81358 81565
(lb/Ton Ore) . 007 . 007 . 007 . 007 . 005
Cum lb/Ton Ora 1.872 1.878 1. 885 1.892 1.897
Net Au (oz) 2.816 1.092 2. 043 2. 242 2. 144
Net Ag (oz) 12.162 10.990 l1.973 13.510 13.526
Cum Net Au (oz) 1159. 625 1160.717 1162. 760 1165.002 1167.146
Cum Net Ag (oz) 4446.432 4457. 422 4469.394 4482.904 4496.430

08/21 08/22 08/23 08/24 08/25 08/26 08/27
330 331 332 333 334 335 336

131870 132470 129920 130860 129790 127750 127750
92 92 90 91 90 89 89

549 552 541 545 541 532 532
. 006 . 006 . 006 . 006 . 006 . 006 . 006
. 006 . 006 . 005 . 005 . 005 . 005 . 004

3. 132 3.312 2. 869 2. 454 2. 866 2. 502 2. 342
. 002 . 002 . 001 . 001 . 001 . 001 . 001
1.209 1. 104 . 650 . 600 . 595 . 639 . S32
745 731 770 765 750 767 757
1. 10 1. 12 1.04 1.07 1.06 1. 13 1. 13

604. 4 618. 2 563. 0 583. 4 573. 2 601.5 601.5
9. 63 9. 63 9. 61 9. 52 9. 52 9. 62 9. 57

150780 151870 132470 129920 130860 129790 127750
105 105 92 90 91 90 89
628 633 552 541 545 541 532
. 007 . 007 . 006 . 006 . 006 . 006 . 006
. 010 . 010 . 010 . 007 . 008 . 009 .008

6. 408 6. 075 5. 244 3. 898 4. 198 4. 813 4. 365
. 027 . 027 . 026 . 023 . 023 . 026 . 026
16.900 16.769 14.241 12.180 12.323 14.007 13.840
725 763 766 682 697 789 775
. 58 . 59 . 53 . 54 . 50 . 55 . 58

364. 4 373. 3 292. 5 292. 3 272. 6 297. 4 308. 7
8. 08 8. 12 8. 09 8. IS 8. 15 8. 07 8. 04

231 326 271 31 1 276 293 308
81796 82122 82392 82703 82979 83272 83579

. 005 . 008 . 006 . 007 . 006 . 007 . 007
1.902 1.909 1.916 1.923 1.929 1.936 1.943
3. 068 2. 943 1.932 1.029 1.745 1.947 1.863
15.661 15.560 13.137 11.530 11.723 13.412 13.201

1170.215 1173.158 1175.090 1176. 1 18 1177.863 1179.810 1181.673
4512.091 4527.651 4540. 788 4552.318 4564.041 4577.453 4590.654

r

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE 

Date 08/16 08/17 08/18 08/19 08/20 08/21 08/22 08/23 08/24 08/25 08/26 08/27 
Day 325 326 327 328 329 330 331 332 333 334 335 336 

ON SOLUT l ON •. 
Total Gal 127920 127920 134540 131960 129280 131870 132470 12'3920 13Cl860 129790 127750 127750 
gpm 89 89 93 92 90 92 92 90 91 96 89 89 
Tons 533 533 561 550 539 549 c-c-,:., ...,...,,__ 541 545 541 532 532 
gprn/sq ft . 006 • 006 . 006 .006 . 006 . 006 .006 . 006 . 006 .006 . 006 . 006 
Au (opt) . 006 .005 .005 . 006 • 006 . 006 . 006 .005 .005 .005 . 005 • 004 
Au (oz) 3.038 2.558 2.915 3.079 3.340 3. 132 3.312 2.869 2.454 2.866 2.502 2.342 
Ag (opt) • 001 . 001 . 002 . 002 . 002 . 002 . 002 . 001 .001 .001 . 001 . 001 
Ag <oz> . 640 .586 . 841 . 825 1. 239 1. 209 1. 104 .650 .600 . 595 .639 .532 
Cu (ppm> 766 760 779 786 774 745 731 770 765 750 767 757 
NaCN (lb/Tl 1. 09 1. 06 1.06 1. 10 1.06 1. 10 1. 12 1.04 1.07 1.06 1. 13 1. 13 
NaCN ( lbl 581.0 565.0 594.2 604.8 571. 0 604.4 618.2 563.0 583.4 573.2 601.5 601. 5 
pH 9.54 9.56 9.57 9.57 9.49 9.63 9.63 9.61 9.52 9.52 9.62 9.57 
emf 71. 1 

EFFLUENT: 
Total Gal 143790 130420 129920 134540 131960 150780 151870 132470 129920 130860 129790 127750 
gpm 100 91 90 93 92 105 105 92 90 91 90 89 
Tons 599 543 541 561 550 628 633 552 541 545 541 532 
gpm/sq ft .006 .006 . 006 • 006 . 006 . 007 .007 . 006 . 006 .006 .006 .006 
Au (opt) .008 .008 .009 .009 . 010 .010 . 010 .010 .007 . 008 .009 .008 
Au (oz) 4.913 4. 130 4.601 5. 157 5.223 6.408 6.075 5.244 3.898 4. 198 4.813 4.365 
Ag (opt) . 022 .021 • 023 .026 . 026 . 027 . 027 • 026 .023 • 023 .026 .026 
Ag (oz> 12.941 11. 629 12.559 14.351 14.351 16.900 16.769 14.241 12. 180 12.323 14.007 13.840 
Cu (ppm) 612 619 669 760 746 725 763 766 682 697 789 775 
NaCN ( lb/Tl .so • 48 .52 . 55 • 57 . 58 . 59 • 53 . 54 . 50 .55 . 58 
NaCN < lbl 299.6 260.8 281.5 308.3 313.4 364.4 373.3 292.5 292.3 272.6 297.4 308.7 
pH 8. 16 8. 17 8. 17 8.09 8. 12 8.08 8. 12 8.09 8. 15 8.15 8.07 8.04 
emf' 123.5 

gal evap or abm 
Tons " " " 
Tons/Ton Ore 
NaCN Con&ump 320 283 286 291 207 231 326 271 311 276 293 308 
Cumulative lb 80498 80781 81067 81358 81565 81796 82122 82392 82703 82979 83272 83579 
<lb/Ton Ore) .007 .007 • 007 . 007 . 005 . 005 .008 .006 .007 .006 .007 . 007 
Cum lb/Ton Ora 1.872 1.878 1. 885 1. 892 1. 897 1. 902 1. 909 1. 916 1. 923 1. 929 1. 936 1. 943 
Net Au <oz> 2.816 1.092 2.043 2.242 2. 144 3.068 2.943 1. 932 1. 029 1. 745 1. 947 1. 863 
Net Ag <oz> 12.162 10.990 11. 973 13.510 13.526 15.661 15.560 13. 137 11. 530 11. 723 13.412 13.201 
Cum Net Au (oz> 1159.625 1160. 717 1162.760 1165. 002 1167. 146 1170.215 1173. 158 1175.090 1176.118 1177.863 1179.810 1181.673 
Cum Net Ag (oz) 4446.432 4457.422 4469.394 4482.904 4496.430 4512.091 4527.651 4540.788 4552.318 4564.041 4577.453 4590.654 

r 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 08/28 08/29 08/30 08/31 09/01
Day 337 338 339 340 34 1

ON SOLUTIONi
Total Gal 124990 125545 125545 122820 120500
9 pm 87 87 87 85 84
Tons 521 523 523 512 502
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 004 . 004 . 005 . 005 . 005
Au (or) l. 979 2. 249 2. 668 2. 508 2. 410
Ag (opt) . 001 . 001 . 001 . 001 . 001
Ag (oz) . 573 . 575 . 628 . 614 . 703
Cu (ppm) 760 766 776 772 757
NaCN <lb/T> 1.05 1. 13 1. 16 1. 10 1. 10
NaCN (lb) 546. 8 591. 1 606. a 562. 9 552. 3
pH 9. 48 9.60 9.59 9. 52 9. 59
emf - — — — -

EFFLUENT I
Total Gal 128250 125490 125545 127545 124320
9 Pm 89 87 87 89 86
Tons 534 523 523 531 518
gpm/sq ft .006 . 005 . 005 . 006 . OOS
Au (opt) . 009 . 009 . 009 . 009 . 008
Au (oz) 4. 916 4. 497 4. 760 4. 570 4. 144
Ag (opt) . 026 . 026 . 025 . 025 . 024
Ag (oz) 13.680 13.333 13.130 13.ISO 12. 587
Cu (ppm) 774 784 769 776 793
NaCN (lb/T> . 55 . 53 . 55 . 62 . 57
NaCN (lb) 293. 9 277. 1 287. 7 329. 5 295. 3
pH 8. 05 8. 03 8. 04 8. 03 8. 06
emf ~ — - - -

gal evap or abs
Tons ........
Tono/Ton Ore 
NaCN Consump 270 303 277 268 256
Cumulative lb 83849 84152 84430 84697 84953
(lb/Ton Ore) . 006 . 007 . 006 . 006 . 006
Cum lb/Ton Ore 1.950 1.957 1.963 1.969 1.975
Net Au (oz) 2. 574 2. 518 2. 51 1 1.903 1.636
Net Ag (oz) 13.148 12.760 12.555 12. 552 11.973
Cum Net Au (oz) 1184.247 1186.765 1189.276 1191.178 1192.815
Cum Net Ag (oz) 4603. 802 4616.562 4629.116 4641.668 4653.642

09/02
342

120500 
84 

502 
. 005 
. 004 

2. 159 
. 001 
. 552 
786 
1. 15 

577. 4 
9.71

120500 
84 

502 
. 005 
. 008 

3. 916 
. 024 
12.100 
789 
. 59 

296. 2 
8. 09

09/03
343

118400 
82 

493 
. 005 
. 004 

2. 072 
. 001 
. 592 
785 
1.09 

537. 7 
9. 66

122000
as

508 
. 005 
. 008 

3. 813 
. 024 

12.149 
791 
. 51 

259. 3 

8. 11

09/04
344

118187 
82 
492 
. 005 
. 003 
1.330 

. 001 

. 689 
786 
1.09 

536. 8 
9. 66

1 19400 
83 

498 
. 005 
. 008 

4. 080 
. 023 
11.542 
800 
. 53 

263. 7 

8. 12

09/05
345

118187 
82 
492 
. 005 
. 004 

1.724 
. 002 
. 837 
775 
1. 13 

556. 5 
9. 65

118187 
82 

492 
. 005 
. 009 

4.284 
. 023 
11.523 
769 
. 48 

236. 4 
8. 10

09/06
346

118187 
82 

492 
. 005 
. 006 

3. 004 
. 002 
. 739 
761 
1. 10 

54 1.7 
9.57

138187 
96 

576 
. 006 
. 007 

3. 858 
. 021 
11.919 
70S 
. 49 

282. 1 

8. 1 1

09/07
347

117920 
82 

491 
.005 
. 005 

2. 457 
. 002 
. 737 
792 
1. 10 

540. 5 
9. 60

133687 
93 

557 
. 006 
. 008 

4. 623 
. 023 
12.756 
795 
. 60 

334. 2 
8. 08

09/08
348

117810 
82 

491 
. 005 
. 004 
1.914 

. 001 

. 491 
779 
1.07 

525. 2 
9. 54

118920 
83 

496 
. 005 
. 008 

3. 865 
. 023 
11.198 
812 
. 56 

277. 5 
8. 18

318 274
85272 85546
.007 .006
1.983 1.989
I. 506 1.654
II. 397 11.597

1194.321 1195.974 
4665.039 4676.636

300 274
85846 86120
.007 .006
1.996 2.002
2.008 2. 955
10.950 10.834

1197.982 1200.936 
4687.586 4698.420

207 
86328 

. 005 
2. 007 
2. 134 
11.081 

1203.071 
4709.501

263 
86591 

. 006 
2. 013 
1.619 
12.017 

1204.690 
4721.518

231 
86822 

. 005 
2. 019 
1.408 
10.461 

1206.098 
4731.980

SULFIDE TEST HEAP - CELL *5 
LEACH CYCLE 

Date 08/28 08/29 08/30 08/31 09/01 09/02 09/03 09/04 09/05 09/06 09/()7 09/08 
Day 337 338 339 340 341 342 343 344 345 346 347 348 

ON SOLUTION, 
Total Gal 124990 125545 125545 122820 120500 120500 118400 118187 118187 110107 117920 117810 
gpm 87 87 87 85 84 84 82 82 82 82 82 82 
Tons 521 523 523 512 502 502 493 492 492 492 491 491 
gpm/sq ft .005 .005 .005 .005 .005 .005 .005 • 005 .005 • 005 .005 .005 
Au (opt> .004 .004 .005 • 005 .005 • 004 . 004 . 003 .004 .006 • 005 .004 
Au <oz> 1. 979 2.249 2.668 2.508 2.410 2. 159 2.072 1. 330 1. 724 3.004 2.457 1. 914 
Ag (opt) • 001 .001 • 001 . 001 . 001 • 001 . 001 . 001 .002 .002 .002 • 001 
Ag <oz> • 573 • 575 .628 • 614 .703 .552 .592 • 689 .837 .739 • 737 .491 
Cu (pprnl 760 766 776 772 757 786 785 786 775 761 792 779 
NaCN < 1 b/Tl 1.05 1. 13 1. 16 1. 10 1. 10 I. 15 1.09 1.09 1. 13 1. 10 1. 10 1.07 
NaCN ( 1 bl 546.8 591. 1 606.8 562.9 552.3 577. 4 537.7 536.8 556.5 541.7 540.5 525.2 
pH 9.48 9.60 9.59 9.52 9.59 9.71 9.E,6 '3. 66 9.65 9.57 9.60 9.54 
emf 

EFFLUENT, 
Total Gal 128250 125490 125545 127545 124320 120500 122000 119400 118187 138187 133€,87 118920 
gpm 89 87 87 89 86 84 85 83 82 96 93 83 
Tons 534 523 523 531 518 502 508 498 492 576 557 496 
gpm/sq ft .006 .005 . 005 • 006 . 005 . 005 .005 .005 .005 .006 .006 .005 
Au Copt> .009 • 009 • 009 • 009 .000 .008 . 008 • 008 . 009 .007 .000 . 008 
Au (ozl 4.916 4.497 4.760 4.570 4. 144 3.916 3.813 4.080 4.284 3.858 4.623 3.865 
Ag <opt) • 026 .026 .025 . 025 . 024 .024 . 024 . 023 • 023 • 021 • 023 .023 
Ag <oz) 13.680 13.333 13. 130 13. 180 12.587 12. 100 12. 149 11. 542 11.523 11. 919 12.756 11. 198 
Cu < pprn> 774 784 769 776 793 789 791 800 769 705 795 812 
NaCN < lb/Tl . 55 • 53 . 55 • 62 • 57 • 59 . 51 . 53 . 48 • 49 • 60 . 56 
NaCN ( 1 bl 293.9 277. 1 287.7 329.5 295.3 296.2 259.3 263.7 236.4 282. 1 334.2 277. 5 
pH 8.05 8.03 8.04 8.03 8.06 8.09 0. 11 8. 12 8. 10 8. 11 8.08 8. 18 
emf 

gal evap or abs 
Tons 
Tons/Ton Ora 
NaCN Con■ump 270 303 277 268 256 318 274 300 274 207 263 231 
Cumulative lb 83849 84152 84430 84697 84953 85272 85546 85846 86120 86328 86591 86822 
(lb/Ton Oral • 006 .007 .006 • 006 .006 • 007 . 006 • 007 .006 • 005 • 006 .005 
Cum lb/Ton Ora 1. 950 1. 957 1. 963 1. 969 l. 975 1. 983 1. 989 1. 996 2.002 2.007 2.013 2.019 
Net Au Cozl 2.574 2.518 2.511 1. 903 1. 636 1. SOE, 1. 654 2.008 2.955 2. 134 1. 619 1. 408 
Net Ag (oz) 13. 148 12.760 12.555 12.552 11. 973 11. 397 11. 597 10.9:50 10.834 11. 081 12.017 10.461 
Cum Net Au 1oz) 1184.247 1186.765 1189.276 1191. 178 1192. 815 1194.321 1195.974 1197.982 1200.936 1203.071 1204.690 1206.098 
Cum Nat Ag <oz) 4603.802 4616.562 4629. 116 4641.668 4653.642 4665.039 4676.636 4687.:586 4698.420 4709.:501 4721.518 4731. 980 



SULFIDE TEST HEAP - CELL t»5
LEACH CYCLE

Date 09/09 09/10 09/11 09/12 09/13 09/14 09/15 09/16 09/17 09/18 09/19 09/20
Day 349 350 351 352 353 354 355 356 357 358 359 360

ON SOLUTION!
Total Gal 118030 117900 116100 121980 123696 113952 108360 112010 112350 107280 110237 110237
gpm 82 82 81 85 86 79 75 78 78 75 77 77
Tons 492 491 484 508 515 475 452 467 468 447 459 459
gpm/sq ft . 005 . OOS . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005
Au (opt) . 004 . 004 . 005 . 005 . 005 . 004 . 005 . 006 . 004 . 005 . 006 . 006
Au (oz) 2. 086 2. 1 12 2. 564 2. 541 2. 319 1.947 2. 393 2. 754 2. 060 2. 101 2. 526 2. 664
Ag (opt) . 001 . 001 . 001 . 001 . 001 . 001 . 002 . 002 . 002 . 002 . 003 . 002
Ag (oz) . 492 . 639 . 381 . 661 . 670 . 665 . 813 . 933 1. 124 . 80S 1. 148 1.011
Cu (ppm) 809 784 771 786 796 796 799 805 799 764 781 793
NaCN (lb/T) 1.06 1. 10 1.03 1.09 1.05 1.07 1.06 1. 12 1. 10 1. 12 1.10 1.08
NaCN (lb) 321.3 540. 4 498. 3 554. 0 541.2 508. 0 478. 6 522. 7 514. 9 500. 6 505. 3 496. 1
pH 9. 54 9. 54 9. 51 9. 47 9. 73 9. 60 9. 55 9. 52 9. 53 9. 59 9. 64 9. 61
emf — — — — - - — - - - - -

EFFLUENTi
Total Gal 117810 118030 117900 116100 121980 124696 114952 108360 112010 115350 109780 130237
gpm 82 82 82 81 85 87 80 75 78 80 76 90
Tons 491 492 491 484 508 520 479 452 467 481 457 543
gpm/sq ft . 003 . 003 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 006
Au (opt) . 007 . 008 . 008 . 009 . 007 . 007 . 007 . 007 . 006 . 007 . 008 . 008
Au (oz) 3. 289 3. 688 3. 930 4. 1 12 3. 405 3. 637 3. 544 3. 251 2. 987 3. 557 3. 476 4. 124
Ag (opt) . 022 . 023 . 022 . 022 . 021 . 020 . 021 . 021 . 021 . 021 . 020 . 020
Ag (oz) 10.750 11.065 11.004 10.691 10.572 10.547 10.010 9. 256 9. 801 9. 949 9. 286 10.690
Cu (ppm) 803 789 798 777 781 802 790 798 801 SOS 765 794
NaCN (lb/T) . 60 . 35 . 59 . 56 . 54 . 60 . 60 . 60 . 59 . 65 . 63 . 58
NaCN (lb) 294. 5 270. 5 289. 8 270. 9 274. 5 31 1.7 287. 4 270. 9 275. 4 312. 4 288. 2 314. 7
pH 8. 21 8. 13 8. 11 8. 21 8. 10 8. 33 8. 17 8. 29 8. 15 8. 43 8. 18 8. 29
emf - - - - - - - - - - - -

gal evap or abs
Tons ........
Tons/Ton Ore 
NaCN Consurnp 231 2S1 227 280 229 221 208 247 203 212 191 229
Cumulative lb 87072 87323 87550 87830 88059 88280 88488 88735 88937 89150 89340 89569
(lb/Ton Ore) . 006 .006 . 005 . 007 . 005 . 005 .005 . 006 . 005 . 005 . 004 . 005
Cura lb/Ton Ore 2. 025 2. 030 2. 036 2. 042 2. 048 2. 053 2. 058 2. 063 2. 068 2. 073 2. 077 2. 083
Net Au (oz) 1. 374 1.623 1.818 1.548 . 864 1.318 1.598 . 858 . 233 1.497 1.375 1.598
Net Ag (oz) 10.239 10.574 10.365 10. 110 9. 911 9. 877 9. 346 8. 443 8. 867 8. 825 8. 481 9. 542
Cum Net Au (oz) 1207.473 1209.096 1210.913 1212.461 1213.325 1214.643 1216.241 1217.098 1217.332 1218.829 1220.204 1221.802
Cum Net Ag (oz) 4742. 239 4732.813 4763.178 4773.288 4783.199 4793.076 4802.422 4810.865 4819. 733 4828.558 4837.039 4846.581

SULFIDE TEST HEAP - CELL #S 
LEACH CYCLE 

Date 09/09 09/10 09/11 09/12 09/13 09/14 09/15 09/16 09/17 09/18 09/19 09/20 
Day 349 350 351 352 353 354 355 356 357 358 359 360 

ON SOLUTION 1 

Total Gal 118030 117c,:10(1 1l6100 121980 123696 113952 108360 1120 l 0 112350 10728(1 110237 110237 
gpm 82 82 81 85 86 79 75 7B 7B 75 77 77 
Tons 492 491 484 508 515 475 452 467 468 447 459 459 
gpm/sq ft .005 . 005 .005 .005 . 005 • 005 .005 • 005 . 005 .005 . (105 . 005 
Au !opt) .004 .004 .005 • 005 . 005 . 004 . 005 .006 .004 .005 • 006 . 0Ct6 
Au (oz) 2.066 2. 112 2.564 2.541 2.319 1. 947 2.393 2.754 2.060 2. 101 2.526 2.664 
Ag (opt) .001 • 001 . 001 • 001 . 001 • 001 .002 . 002 .002 .002 • 003 .002 
Ag (oz) .492 .639 • 581 .661 .670 . 665 . 813 .933 l. 124 . 805 1. 148 1. 011 
Cu (ppm) 809 784 771 786 796 796 799 805 799 764 781 793 
NaCN < lb/T) 1.06 1. 10 1.03 1.09 1.05 1.07 1.06 l. 12 l. 10 l. 12 1. 10 1.08 
NaCN < lb) 521.3 540.4 498.3 554.0 541. 2 508.0 478.6 522.7 514.9 500.6 505.3 496. 1 
pH 9.54 9.54 9.51 9.47 9.73 9.60 9.55 9.52 9.53 9.59 9.64 9.61 
emf 

EFFLUENT, 
Total Gal 117810 118030 117900 116100 121980 124696 114952 108360 112010 115350 109780 130237 
gpm 82 82 82 81 85 87 BO 75 78 80 76 90 
Tons 491 492 491 484 508 520 479 452 467 481 457 543 
gpm/sq ft .005 • 005 .005 . 005 . 005 • 005 .005 .005 .005 .005 . 005 .006 
Au (opt) .007 .008 .008 .009 .007 . 007 .007 .007 . 006 .007 . 008 . 008 
Au (oz) 3.289 3.688 3.930 4. 112 3.405 3.637 3.544 3.251 2.987 3.557 3.476 4. 124 
Ag (opt> .022 .023 . 022 . 022 . 021 .020 . 021 . 021 .021 .021 . 020 . 020 
Ag <oz) 10.750 11. 065 11. 004 10.691 10.572 10.547 10.010 9.256 9.801 9.949 9.286 10.690 
Cu (ppm) 803 789 798 777 781 802 790 798 801 805 765 794 
NaCN < lb/T) • 60 • 55 .59 . 56 . 54 . 60 . 60 . 60 . 59 . 65 .63 .58 
NaCN <lb) 294.5 270.5 289.8 270.9 274.5 311. 7 287.4 270.9 275.4 312.4 288.2 314.7 
pH 8.21 0. 13 0. 11 8.21 0. 10 8.33 0. 17 8.29 8. 15 8.43 0. 10 8.29 
emf 

gal evap or abs 
Tons 
Tons/Ton Ore 
NaCN Consurnp 251 251 227 280 229 221 208 247 203 212 191 229 
Cumulative lb 87072 87323 87550 87830 8805'3 882B0 8848B 8B735 B8937 B9150 B9340 89569 
(lb/Ton Orel • 006 .006 . 005 .007 • 005 . 005 .005 • 006 .005 • 005 .004 .005 
Cum lb/Ton Ore 2.02:5 2.030 2.036 2.042 2.048 2.053 2.058 2.063 2.068 2.073 2.077 2.083 
Net Au <oz> 1.374 1. 623 1. 818 1. 54B .864 1.318 1. 598 .858 .233 1.497 1. 375 1. 598 

I' Net Ag (oz> 10.259 10.574 10.36S 1 o. 110 9.911 9.877 9.346 8.443 8.867 8.825 8.481 9.542 
Cum Net Au (oz) 1207.473 1209.096 1210.913 1212.461 1213.325 1214.643 1216.241 1217.098 1217.332 1218.82'3 1220.204 1221.802 
Cum Net Ag <oz> 4742.239 4752.813 4763. 178 4773.288 4783. 199 4793.076 4802.422 4810.865 4819.733 4828.558 4837.03'3 4846.581 



SULFIDE TEBT HEAP - CELL #5
LEACH CYCLE

Date 09/21 09/22 09/23 09/24 09/25
Day 361 362 363 364 365

ON SOLUTIONi
Total Qal 110237 105320 106690 108700 95310
Bpm 77 73 74 75 66
Tons 459 439 445 453 397
gpm/sq ft . 005 . 005 . 005 . 005 . 004
Au (opt) . 005 . 004 . 003 . 004 . 004
Au (oz) 2. 480 1.755 1.511 1.585 1.509
Ag (opt) . 002 . 001 . 001 . 001 . 001
Ag (oz) . 735 . 439 . 400 . 498 . 477
Cu (ppm) 794 819 813 805 782
NaCN (lb/T) 1.07 1. 10 1.20 1. 16 1. 10
NaCN (lb) 491.5 482. 7 533. 5 525. 4 436. a
PH 9. 68 9. 69 9. 73 9. 59 9. 71
emf - — - - -

EFFLUENTi
Total Qal 123237 110737 105820 106690 108700
9 P<n 86 77 73 74 75
Tons 513 461 441 445 453
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 007 . 007 . 006 . 007 . 007
Au (oz) 3. 646 3. 322 2. 469 2. 978 3. 306
Ag (opt) . 017 . 017 . 017 . 020 . 019
Ag (oz) 8. 935 7. 705 7.628 8. 669 8. 379
Cu (ppm) 715 700 712 799 806
NaCN (1b/T) . 52 . 53 . 56 . 57 . 61
NaCN (lb) 267. 0 244. 5 246. 9 253. 4 276. 3
pH a. 25 8. 37 8. 21 8. 36 8. 19
emf - — - - -

gal evap or abs 
Tons " " "
Tons/Tor Ore 
NaCN Consump 247 236 280 249 187
Cumulative lb 89816 90052 90332 90581 90768
(lb/Too Ore) . 006 . 005 . 007 . 006 . 004
Cum lb/Tor Ore 2. 088 2. 094 2. 100 2. 106 2. 11 1
Net Au (oz) .982 . 842 .714 1.467 1.721
Net Ag (oz) 7.924 6. 971 7. 189 8. 268 7. 881
Cum Net Au (oz) 1222. 784 1223.626 1224.339 1225.BOB 1227.527
Cum Net Ag (oz) 4854. 503 4861.476 4868.663 4876.933 4884.814

)

09/26
366

103390 
72 

431 
. 005 
. 004 

1.852 
. 001 
. 474 
778
1. 17 

504. 0 
9. 88

95310 

88 
397 
. 004 
. 008 

3. 058 
.019

7. 387 
794 
. 83 

250. 2
8. 30

250 
91018 

. 006
2. 118 
1.549
6. 910 
1229.076 
4891.724

09/27
367

102005 
71 

425 
. 004 
. 004 
1.743 

. 001 

.510 
799 
1.20 

510. 0
9. 75

103390 
72 

431 
. 005 
. 007

3. 102 
. 018

7. 927 
822 
. 59 

254. 2
8. 37

255 
91273 

. 006 
2. 122 
1.249
7. 453 
1230.326 
4899. 177

09/28
368

102005 
71 

425 
. 004 
. 004 

1.615 

. 001 

. 425 
778
1. 16 

493. 0
9. 60

102005 
71 

425 
. 004 
. 007

2. 80S 
. 017

7. 225 
797 
. 60 

255. 0
8. 40

247 
91519 

. 006 
2. 128 
1.063
6. 715 
1231.388 
4905.892

09/29
369

99600 
69 
415 
. 004 
. 005 
1.909 
. 001 
. 457 
804 
1. 10 

456. 5
9. 60

102005 
71 

425 
. 004 
. 007 

2. 975 
. 018

7. 523 
796 
. 58 

246. 5
8. 35

191 
91710 

. 004 
2. 132 
1.360
7. 098 
1232.748 
4912.990

09/30
370

104110 
72 

434 
. 005 
. 005 

2. 169 
. 001 
. 521 
80S 
1. 17 

507. 5
9. 62

99600 
69 

415 
. 004 
. 006 

2. 656 
. 017 

7.053 
804 
. 64 

265. 6
8. 42

273 
91984 
.006 

2. 139 
.747

6. 599 
1233.495 
4919.588

10/01
371

93270 
65 
389 
. 004 
. 005 

2. 060 

. 002 

. 661 
789 
1. 12 

435. 3
9. 65

104110 
72 

434 
. 005 
. 007 

2. 863 
. 017

7. 505 
820 
. 34 

234. 2
8. 34

187 
92170 

. 004 
2. 143 

. 694 
6. 984 
1234.189 
4926.372

10/02
372

105970 
74 

442 
. 005 
. 006 

2. 561 

. 002 

. 795 
797 
1.09 

481.3
9. 49

93270 
65 

389 
. 004 
. 007 

2. 798 
.017 

6. 684 
720 
. 64 

248. 7
8. 27

203 
92373 

. 003 
2. 148 

. 738 
6. 024 
1234.928 
4932.596

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE 

Date 09/21 09/22 09/23 09/24 09/25 09/26 09/27 09/28 09/29 09/30 10/01 10/02 
Day 361 362 363 364 365 366 367 368 369 370 371 372 

ON SOLUTION1 
Total Gal 110237 105320 106690 108700 95310 103390 102005 1020(•5 99600 104110 93270 105970 
gpm 77 73 74 75 66 72 71 71 69 72 65 74 
Tons 459 439 445 453 397 431 425 425 415 434 389 442 
gpm/nq ft .005 .005 .005 . 005 . 004 . 005 . 004 .004 • 004 .005 .004 . 005 
Au (opt> .005 .004 .003 . 004 .004 . 004 . 004 . 004 . 005 . 005 . 005 .006 
Au (oz) 2.480 1. 755 1. 511 1. 585 1. 509 1. 852 1. 743 1. 615 1. 909 2. 169 2.060 2.561 
Ag (opt> .002 .001 . 001 • 001 . 001 .001 • 001 . 001 .001 • 001 .002 .002 
Ag <oz> • 735 • 439 • 400 . 498 • 477 . 474 .510 . 425 . 457 . 521 • 661 . 795 
Cu (ppm> 794 819 813 805 782 778 799 778 804 805 789 797 
NaCN < 1 b/Tl 1.07 l. 10 1. 20 1. 16 l. 10 1. 17 1. 20 l. 16 1. 10 1. 17 l. 12 1. 09 
NaCN ( lbl 491.5 482.7 533.5 525.4 436.8 504.0 510.0 493.0 456.5 507.5 435.3 481.3 
pH 9.68 9.69 9.73 9.59 9.71 9.68 9.75 9. e.o 9.60 9.E.2 9.65 9.49 
emf 

EFFLUENT1 
Total Gal 123237 110737 105820 106690 108700 95310 103390 102005 102005 99600 104110 93270 
gpm 86 77 73 74 75 66 72 71 71 6'~ 72 65 
Tons 513 461 441 445 453 397 431 425 425 415 434 389 
gpm/sq ft .005 .005 • 005 . 005 . 005 • 004 . 005 . 004 . 004 . 004 . 005 .004 
Au <opt> , 007 .007 . 006 . 007 . 007 . 008 . 007 . 007 , 007 . 006 • 007 .007 
Au (oz) 3.646 3.322 2.469 2.978 3.306 3.058 3. 102 2.805 2.975 2.656 2.863 2.798 
Ag (opt> .017 .017 .017 . 020 . 019 . 019 . 018 .017 .018 .017 .017 • 017 
Ag 1oz) 8.935 7.705 7.628 8.669 8.379 7.387 7.927 7.225 7.523 7.055 7.505 6.684 
Cu (ppm) 715 700 712 799 806 794 822 797 796 804 820 720 
NaCN (l b/T> .52 . 53 • 56 . 57 , 61 . 63 . 59 . 60 • 58 .E.4 .54 .64 
NaCN ( lb> 267.0 244.5 246.9 253.4 276.3 250.2 254.2 255.0 246.5 265.6 234.2 248.7 
pH 8.25 8.37 0.21 8.36 0. 19 8.30 8.37 8.40 8.35 8.42 8.54 8.27 
emf 

gal evap or abs 
Tons " " " 
Tons/Ton Orm 
NaCN Conlilump 247 236 280 249 187 250 255 247 191 273 187 203 
Cumulative lb 89816 90052 90332 90581 90768 91018 91273 91519 91710 91984 92170 92373 
(lb/Ton Ora) . 006 .005 .007 . 006 . 004 . 006 . 006 .006 • 004 . 006 . 004 .oos 
Cum lb/Ton Ore 2.088 2.094 2. 100 2. 106 2. 111 2. 116 2. 122 2. 128 2.132 2. 139 2,143 2. 1 1♦8 

Net Au (oz> .982 .842 .714 1,467 1. 721 1. 549 1.249 1. 063 1. 360 .747 . 694 .738 
Nat Ag <oz> 7.924 6.971 7. 189 8.268 7.881 6.910 7.453 6.715 7.098 6.599 6.984 6.024 
Cum Net Au <oz> 1222.784 1223.626 1224.339 1225.806 1227.527 1229.076 1230.326 1231. 388 1232.748 1233.495 1234.189 1234.928 
Cum Nat Ag (oz> 4854.505 4861. 476 4868.665 4876.933 4884.814 4891.724 4899. 177 490:5.892 4912.990 4919.588 4926.572 4932.596 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 10/03 10/04 10/05 10/06 10/07 10/08 10/09 10/10 10/11 10/12 10/13 10/14
Day 373 374 375 376 377 378 379 380 381 382 383 384

ON SOLUTION!
Total Gal 100670 96524 96120 99270 90500 91580 92742 95210 93045 93045 96440 91 140

gpra 70 67 67 69 63 64 64 66 65 65 67 63
Tons 419 402 401 414 377 382 386 397 388 388 402 380
gpra/eq ft . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004
Au (opt) . 006 . 006 . 003 . 006 .005 . 004 . 005 . 003 . 005 . 004 . 004 . 005
Au (oz) 2. 391 2. 292 1.362 2. 399 1.848 1.488 1.778 1.349 1.745 1.512 1.447 1.747
Ag (opt) . 002 .002 . 002 . 002 . 002 . 002 . 003 . 003 . 002 . 002 . 002 . 001
Ag (oz) .755 . 804 . 841 . 786 . 716 . 801 . 966 1.031 . 930 . 775 . 683 .532
Cu (ppm) 808 816 809 810 - 817 778 774 803 805 780 816
NaCN (1b/T) 1.17 1.14 1. 12 1.05 1.09 1. 18 1.09 1. 12 1. 17 1. 18 1.20 1. 17
NaCN (lb) 490. 8 458. 5 448. 6 434. 3 411.0 450. 3 421.2 444. 3 453. 6 457. 5 482. 2 444. 3
pH 9.59 9.53 9. 54 9. 51 9. 58 9. 69 9. 67 9.68 9. 67 9.66 9.64 9.68
emf — — — — - — — - - — — -

EFFLUENT:
Total Gal 105970 100670 96524 96120 99270 90500 98080 99742 96210 93045 93045 97440
9 Pi" 74 70 67 67 69 63 68 69 67 65 6S 68
Tons 442 419 402 401 414 377 409 416 401 388 388 406
gpm/eq ft . 003 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004
Au (opt) . 007 . 007 . 007 . 007 . 007 . 006 . 007 .007 . 006 . 007 . 008 . 008
Au (oz) 3. 002 3. 020 2. 81S 2. 763 2. 854 2. 263 2. 902 3. 075 2. 566 2. 714 3. 063 3. 086
Ag (opt) . 017 .017 . 017 . 017 .017 . 016 . 017 . 017 .016 . 016 . 017 . 016
Ag (oz) 7. 462 6. 963 6. 837 6. 608 6. 866 6. 146 6. 947 6. 940 6. 454 6. 358 6. 629 6. 374
Cu (ppm) 822 60S 803 788 - 793 785 780 803 804 789 746
NaCN (lb/T) . 63 .72 . 68 . 60 .61 . 64 . 62 . 60 . 62 . 67 . 64 .61
NaCN (lb) 278. 2 302. 0 273. 5 240. 3 252. 3 241.3 253. 4 249. 4 248. 5 259. 8 248. 1 247. 7
PH 8. 31 8. 43 8.41 8. 37 8. 45 8. 30 8. 30 8. 41 8. 48 8. 44 8. 41 8. 41
omf - - — - - - — - - - — -

gal evap or abs
Tons .........
Tona/Ton Ore
NaCN Conaump 189 185 208 182 170 197 172 196 194 209 235 230
Cumulative lb 92562 92747 92955 93137 93307 93504 93676 93871 94065 94275 94509 94739
(lb/Ton Ore) . 004 . 004 . 005 . 004 . 004 . 005 . 004 . 005 . 005 . 005 . 005 . 005
Cura lb/Ton Ore 2. 152 2. 157 2. 161 2. 166 2. 170 2. 174 2. 178 2. 183 2. 187 2. 192 2. 198 2. 203
Nat Au (oz) . 442 . 629 . 523 1.402 . 455 .415 1.413 1.298 1.217 . 969 1.551 1.639
Net Ag (oz) 6. 667 6. 208 6. 033 5. 767 6. 080 5. 430 6. 146 5. 974 5. 423 5. 428 5. 854 5. 691
Cum Nat Au (oz) 1235. 369 1235.998 1236.521 1237.923 1238.378 1238.793 1240.206 1241.504 1242. 721 1243. 690 1245.241 1246.880
Cum Net Ag (oz) 4939. 263 4945.471 4951.S04 4957.271 4963.351 4968.781 4974.927 4980.902 4986. 324 4991.752 4997.606 5003.297

SULFIDE TEST HEAP - CELL lt5 
LEACH CYCLE 

DatGI 10/03 10/(l4 10/05 10/06 10/(l"/ 10/(l8 10/09 H''I/ 10 10/11 10/12 10/13 10/14 
Day 373 374 375 376 3"/"I 378 379 380 381 382 383 384 

ON SOLUTION, 
Total Gal 100670 96524 96120 99270 90500 91580 92742 95210 93045 93045 96440 91140 
gpm 70 67 67 69 63 64 64 66 65 65 67 63 
Tons 419 402 401 414 377 382 386 397 388 388 402 380 
gpm/sq ft .004 .004 . 004 . 004 • 004 . 004 .004 . 004 .004 .004 .004 . 004 
Au Copt> .006 .006 . 003 . 006 .005 .004 .005 .003 .005 .004 .004 .005 
Au Coz) 2.391 2.292 1. 362 2.399 1. 848 1.488 I. 778 1. 349 1. 745 1. 512 1. 447 1. 747 
Ag Coptl .002 .002 .002 . 002 . 002 . 002 .003 • 003 .002 .002 . 002 .001 
Ag <oz> . 755 .804 . 841 . 786 . 716 .801 . 966 1. 031 .930 .775 .683 . 532 
Cu (ppm) 808 816 809 810 817 778 774 803 805 780 816 
NaCN C 1 b/T> 1. 17 1. 14 1. 12 1.05 1.09 1. 18 1. 09 1. 12 1. 17 1. 18 1.20 1. 17 
NaCN I 1 b) 490.8 458.5 448.6 434.3 411. 0 450.3 421.2 444.3 453.6 457.5 482.2 444.3 
pH 9.59 9.53 9.54 9.51 9.58 9.69 9.67 9.68 9.67 9.66 9.64 9.68 
emf 

EFFLUENT: 
Total Gal 105970 100670 96524 96120 99270 90500 98080 99742 96210 93045 93045 97440 
gpm 74 70 67 67 69 63 68 69 67 65 65 68 
Tona 442 419 402 401 414 377 409 416 401 388 388 406 
gpm/aq ft . 005 .004 .004 . 004 . 004 .004 .004 .004 . 004 .004 .004 . 004 
Au (opt) .007 .007 • 007 . 007 .007 .006 . 007 .007 .006 .007 .008 .008 
Au Coz) 3.002 3.020 2.815 2.763 2.854 2.263 2.902 3.075 2.566 2.714 3.063 3.086 
Ag Copt) . 017 .017 .017 .017 . 017 . 016 .017 . 017 . 016 . 016 .017 . 016 
Ag <oz> 7.462 6.963 6.837 6.608 6.866 6. 146 6.947 6.940 6.454 6.358 6.629 6.374 
Cu Cpprn) 822 808 803 788 793 785 780 803 804 789 746 
NaCN < lb/Tl .63 .72 .68 • 60 .61 .64 . 62 .60 .62 .67 .64 • 61 
NaCN Clb) 278.2 302.0 273.5 240.3 252.3 241. 3 253.4 249.4 248.5 259.8 248. l 247.7 
pH 8.31 8.45 8.41 8.37 8.45 8.30 8.30 8.41 8.48 8.44 8.41 8.41 
Glmf 

gal evap or abs 
Tons " " " 
Tona/Ton Ore 
NaCN Conaump 189 185 208 182 170 197 172 196 194 209 235 230 
Cumulative lb 92562 92747 92955 93137 93307 93504 93676 93871 94065 94275 94509 94739 
(lb/Ton Ore> . 004 .004 .005 . 004 . 004 .005 . 004 . 005 .005 .005 .005 .005 
Cum lb/Ton Ore 2. 152 2. 157 2. 161 2. 166 2. 170 2. 174 2. 178 2. 183 2. 187 2. 192 2. 198 2.203 
Nat Au <oz) • 442 .629 .523 1.402 . 455 • 415 1. 413 1. 298 1. 217 .969 1. 551 1. 639 
Nat Ag <oz> 6.667 6.208 6.033 5.767 6.080 5.430 6. 146 5.974 5.423 5.428 5.854 5.691 
Cum Nat Au Coz> 1235.369 1235.998 1236.521 1237.923 1238.378 1238.793 1240.206 1241. 504 1242.721 1243.690 1245.241 1246.880 
Cum Nat Ag Coz) 4939.263 4945.471 4951.504 4957.271 4963.351 4968.781 4974.927 4980.902 4986.324 4991. 752 4997.606 5003.297 ,... 

.-



)

SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Date 10/15 10/16 10/17 10/18 10/19 10/20 10/21 10/22 10/23 10/24 10/25 10/26
Day 385 386 387 388 389 390 391 392 393 394 395 396

□N SOLUTIONi
Total Bal 87175 87600 98680 96470 94690 93690 100300 91 140 95870 113710 126330 122410
gpm 61 61 69 67 66 65 70 63 67 79 88 85
Tons 363 365 41 1 402 395 390 418 380 399 474 526 510
gpm/eq ft . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 005 . 006 . 005
Au (opt) . 004 . 004 . 005 . 006 . 004 . 004 . 004 . 005 . 005 . 005 . 005 . 004
Au (oz) 1.598 1.460 2. 138 2. 452 1.618 1.483 1.755 1.709 2. 037 2. 179 2. 421 2. 244
Ag (opt) .003 .002 . 002 . 003 . 002 . 002 . 002 . 002 . 002 .003 . 002 . 002
Ag (oz) . 981 . 876 . 822 1.085 . 829 . 742 . 836 .911 . 919 1.232 1. 105 1.020
Cu (ppm) 763 769 769 799 802 808 803 774 749 764 802 811
NaCN (lb/T) 1.07 1. 14 1. IS 1. 13 1.20 1. 16 1.09 1. 15 1. 16 1. 12 1. 12 1.14
NaCN (lb) 388. 7 416. 1 472. 8 454. 2 473. 5 452. 8 455. 5 436. 7 463. 4 530. 6 589. 5 581.4
pH 9. 57 9. 58 9. 57 9. 57 9. 59 9. 63 9. 61 9. 59 9. 60 9. 49 9. 58 9. 63
emf — — — — - - - - - - - -

EFFLUENTi
Total Bal 93640 118675 127100 107680 96970 97690 95690 101300 91140 95870 113710 126330
gpm 65 82 88 75 67 68 66 70 63 67 79 88
Tons 390 494 530 449 404 407 399 422 380 399 474 526
gpm/eq ft . 004 . 005 . 006 . 005 . 004 . 004 . 004 . 004 . 004 . 004 .005 . 006
Au (opt) . 007 . 007 . 008 . 007 . 007 . 007 . 008 . 006 . 007 . 007 . 006 . 006
Au (oz) 2. 575 3. 362 3. 972 3. 275 2. 788 2. 809 3. 110 2. 575 2. 772 2. 716 2. 701 3. 053
Ag (opt) . 016 . 017 . 016 . 016 . 016 . 016 . 015 . 015 . 016 .014 . 013 . 013
Ag (oz) 6. 087 8. 307 8. 685 7. 134 6. 263 6. 350 6. 100 6. 500 5. 924 5. 752 6. 301 6. 896
Cu (ppm) 734 747 756 785 781 792 770 760 775 747 781 781
NaCN (lb/T) . 55 . 59 . 62 . 66 . 65 . 62 . 63 . 64 . 65 . 66 . 64 . 60
NaCN (lb) 214. 6 291.7 328. 3 296. 1 262. 6 252. 4 251.2 270. 1 246. a 263. 6 303. 2 315. 8
pH 8. 24 8. 40 8. 41 8. 43 8. 31 8. 36 8. 35 8. 35 8. 50 8. 49 8. 48 8. SO
emf ~ — — - - - - - - - - -

gal evap or abs 
Tons " " "
Tons/Ton Ore 
NaCN Consump 97 88 177 192 221 202 185 190 200 227 274 270
Cumulative lb 94836 94924 95100 95292 95513 95715 95900 96090 96290 96517 96791 97061
(lb/Ton Ore) . 002 . 002 . 004 . 004 . 005 . 005 . 004 . 004 . 005 . 005 . 006 . 006
Cum lb/Ton Ore 2. 205 2. 207 2. 211 2. 216 2. 221 2. 226 2. 230 2. 234 2. 239 2. 244 2. 251 2. 257
Net Au (oz) . 828 1.764 2. 512 1. 137 . 336 1. 191 1.627 . 819 1.063 . 679 . 521 . 632
Net Ag (oz) 5. 555 7. 327 7. 809 6. 31 1 5. 177 5. 521 5. 359 5. 664 5. 013 4. 833 5. 070 5. 790
Cura Net Au (oz) 1247. 708 1249. 472 1251.984 1253.121 1253.457 1254.648 1256.275 1257.094 1258.157 1258.836 1259.358 1259.989
Cum Net Ag (oz) 5008.852 5016.179 5023.988 5030.299 5035.477 5040.998 5046.357 5052.021 5057.034 5061.867 5066.937 5072.727

SULFIDE TEST HEAP - CELL *5 
LEACH CYCLE 

Date 10/15 10/16 10/17 10/18 10/19 10/20 10/21 10/22 10/23 10/24 10/25 10/26 
Day 385 386 387 388 389 390 391 392 393 394 395 396 

ON SOLUTJON1 
Total Gal 87175 87600 98680 96470 94690 93690 100300 91140 95870 113710 126330 122410 
gpm 61 61 69 67 66 65 70 63 67 79 88 85 
Tons 363 365 411 402 395 390 418 380 399 474 526 510 
gpm/Gq ft .004 . 004 . 004 . 004 .004 . 004 .004 .004 . 004 . 005 . 006 .005 
Au <opt> . 004 . 004 .005 . 006 . 004 . 004 . 004 . OC•5 .005 .005 . 005 • 004 
Au <oz> 1. 598 1.460 2. 138 2.452 1. 618 1.483 I. 755 1. 709 2.037 2. 179 2.421 2.244 
Ag (optl .003 .002 .002 .003 .002 .002 .002 .002 .002 .003 .002 .002 
Ag (OZ) .981 .876 • 822 1. 085 . 829 . 742 . 836 . 911 . 919 I. 232 1. 105 1. 020 
Cu (ppm) 763 769 769 799 802 808 803 774 749 764 802 811 
NaCN (lb/T) 1.07 1. 14 1. 15 1. 13 1.20 1. 16 I. 09 1. 15 1. 16 1. 12 1. 12 1. 14 
NaCN ( lbl 388.7 416. 1 472.8 454.2 473.5 452.8 455.5 436.7 463.4 530.6 589.5 581.4 
pH 9.57 9.58 9.57 9.57 9.59 9.63 9.61 9.59 9.60 9.49 9.58 9.63 
emf 

EFFLUENT, 
Total Gal 93640 118675 127100 107680 91:.97(1 97690 95690 101300 91140 95870 I 13710 126330 
gpm 65 82 88 75 67 68 66 70 63 67 79 88 
Tons 390 494 530 449 404 407 399 422 380 399 474 526 
gpm/eq f't . 004 .005 • 006 . 005 . t)04 . 004 .004 . 004 .004 .004 . 005 .006 
Au (opt> .007 .007 .000 . 007 . 007 . 007 .008 . 006 . 007 . 007 . 006 . 006 
Au (oz> 2.575 3.362 3.972 3.275 2.788 2.809 3. 110 2.575 2.772 2.716 2.701 3.053 
Ag <opt> . 016 .017 • 016 . 016 .016 . 016 • 015 . 015 .016 . 014 . 013 . 013 
Ag <oz> 6.087 8.307 8.685 7. 134 6.263 6.350 6. 100 6.500 5.924 5.752 6.301 6.896 
Cu (ppm> 734 747 756 785 781 792 770 760 775 747 781 781 
NaCN <lb/Tl . 55 • 59 . 62 . 66 • 65 . 62 . 63 . 64 .65 . 66 .64 .60 
NaCN ( lb) 214.6 291.7 328.3 296. 1 262.6 252.4 251.2 270. 1 246.8 263.6 303.2 315.8 
pH 8.24 8.40 8.41 8.43 8.31 8.36 8.35 8.35 8.50 8.49 8.48 a.so 
emf 

gal evap or abs 
Tona 
Tona/Ton Ore 
NaCN Cons.ump 97 88 177 192 221 202 185 190 200 227 274 270 
Cumulative lb 94836 94924 95100 95292 95513 95715 95900 96090 96290 96517 96791 97061 
(lb/Ton Ora> .002 .002 .004 .004 .005 .005 .004 . 004 . 005 .oos .006 . 006 
Cum lb/Ton Ore 2.205 2.207 2. 211 2.216 2. 221 2.226 2.230 2.234 2.239 2.244 2.251 2.257 
Net Au (oz> .828 1.764 2.512 1. 137 . 336 1. 191 I. 627 .819 1. 063 .679 . 521 . 632 

~· Net Ag <oz) 5.555 7.327 7.809 6.311 5. 177 5.521 5.359 5.664 5.013 4.833 5.070 5.790 I 

Cum Net Au (oz> 1247.708 1249.472 1251.984 1253. 121 1253.457 1254.648 1256.275 1257.094 1258. 157 1258.836 1259.358 1es9.989 
Cum Nat Ag (oz> 5008.852 5016. 179 5023.988 5030.299 5035.477 5040.998 5046.357 5052.021 5057.034 5061. 867 5066.937 5072.727 
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SULFIDE TEST HEAP - CELL #5
LEACH CYCLE

Data 10/27 10/26 10/29 10/30 10/31
Day 397 39a 399 400 401

ON SOLUTION!
Total Gal 124340 119600 122260 120200 124780

9 Pm as 63 as 83 B7
Tons SIS 498 509 501 520
gpm/aq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 005 . 005 . 004 . 003 . 004
Au <oz> 2. 331 2. 243 1.936 1.703 1.924
Ag (opt) .002 .002 . 002 . 002 . 002
Ag (oz> 1. 192 1. 146 . 96S . 8S1 . 780
Cu (ppm) B23 60S 026 771 766
NaCN (1b/T) 1. 10 1.11 1. 15 1.14 1.14
NaCN (lb) 569. 9 533. 2 sas. a 571.0 592. 7
pH 9. 62 9. 69 9. 60 9. 60 9. 62
■mf “ - — — -

EFFLUENT!
Total Gal 122410 124340 123100 125260 120200
9 pro as 66 as 87 83
Tons 510 sia SI 3 522 SOI
gpro/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) .006 . 006 . 006 . 006 . 007
Au (oz) 2. 907 3.264 2. 821 3. 132 3. 506
Ag (opt) . 013 .013 .013 . 013 . 013
Ag (oz) 6. 733 6. 735 6. 719 6. 809 6. 561
Cu (ppm) 765 781 790 771 768
NaCN (lb/T> . 61 . 66 . 60 . 62 . 62
NaCN (lb) 311. 1 341.9 307. a 323. 6 310. 5
pH 6. 56 B. S3 a. 57 8. 50 8. 51
ornf — - - “ -

gal avap or abe
Tone ........
Tom/Ton Oro 
NaCN Coneump 226 245 262 260 270
Cumulative lb 97289 97S34 97797 98057 98327
(Ib/Ton Oro) . 005 . 006 . 006 . 006 . 006
Cum lb/Ton Ora 2. 262 2. 268 2. 274 2. 280 2. 286
Not Au (oz) .663 . 933 . 379 1. 196 1. 803
Not Ag (oz) 5. 712 5.543 5.573 5. 921 5. 710
Cum Net Au (oz) 1260. 652 1261.sas 1262.163 1263.359 1265.16
Cum Net Ag (oz) 5078.439 5083.963 5089.556 5095.477 5101.18

1 1 /01 1 1/02 1 1/03 1 1/04 11/05 1 1/06 1 1/07
402 403 404 405 406 407 408

118320 116000 114500 114500 115700 115700 115200
82 81 80 80 80 80 80

493 483 477 477 482 482 480
. 005 . 005 . 005 . 005 . 005 .005 . 005
. 004 . 004 . 004 . 004 . 004 . 004 . 004

2. 021 1.692 1.861 1.765 1.687 1.784 2. 064
. 002 . 002 . 002 .002 . 002 . 002 .002
. 838 .725 .811 . 716 . 723 . 723 . 912
800 803 800 812 786 757 765
1. 19 1. 12 1. 13 1. 12 1. 10 1. 14 1.20

586. 7 541.3 539. 1 534. 3 530. 3 549. 6 576. 0
9. 67 9. 65 9. 66 9. 70 9. 55 9. 57 9. 59

_ _ _ — —

124780 1 18320 1 16000 114S00 114500 119700 118700
87 82 81 80 80 83 82

520 493 483 477 477 499 495
. 005 . 005 . 005 . 005 . 005 . 005 . 005
. 006 . 006 . 005 . 006 . 006 . 007 . 006

3. 120 3. 007 2. 417 2. 719 2.767 3. 342 2. 918
. 013 . 013 . 013 . 013 . 013 .013 . 013

6. 707 6. 360 6. 360 6. 154 6. 107 6.284 6. 430
600 794 859 790 761 740 782
. 62 . 64 . 65 . 60 .61 . 60 . 68

322. 3 315. 5 314. 2 286. 3 291.0 299. 3 336. 3
8. 56 8. 55 8. 52 8. 63 a. so 8. 67 8. 65

271 227 253 243 231 213 283
98599 98826 99079 99322 99553 99766 100049

. 006 . 003 . 006 . 006 . 005 . 003 . 007
2. 293 2. 298 2. 304 2. 309 2. 315 2. 320 2. 326
1. 196 . 986 . 725 . 859 1.002 1.654 1. 134
5. 927 5. 522 5. 655 5. 343 5. 391 3. 561 3. 706
1266.358 1267.344 1268.069 1268. 928 1269.930 1271.584 1272.718
5107.114 5112.635 5118.290 5123.634 5129.025 5134.586 3140.292

SULFIDE TEST HEAP - CELL lt5 
LEACH CYCLE 

D11t&1 10/27 10/28 10/29 10/30 10/31 11/01 11/02 11/03 11/04 11 / 05 11/06 11/07 
Day 397 398 399 400 401 402 403 404 405 406 407 408 

ON SOLUTION, 
Total Gal 124340 119600 122260 120200 124780 118320 116000 114500 114500 115700 115700 115200 
gpm 86 83 85 83 87 82 81 80 80 80 80 80 
Tona 518 498 509 501 520 493 483 477 477 482 482 480 
gpm/aq ft .005 . 005 . 005 . 005 . 005 .005 .005 .005 .005 . 005 .005 .005 
Au <opt> . 005 .005 . 004 .003 . 004 . 004 .004 .004 .004 .004 .004 .004 
Au (oz> 2.331 2.243 1. 936 1. 703 1. 924 2.021 1.692 I. 861 1. 765 1.687 1.784 2.064 
Ag <opt) .002 .002 .002 .002 .002 .002 .002 .002 .002 .002 .002 .002 
Ag <oz> 1. 192 1. 146 .968 . 851 . 780 .838 .725 . 811 . 716 .723 .723 .912 
Cu (ppm> 823 sos 826 771 766 800 803 800 812 786 757 765 
NaCN <lb/Tl 1. 10 1. 11 1. 15 1. 14 1. I 4 1. 19 1. 12 1. 13 1.12 1. 10 1. 14 1.20 
NaCN <lb> 569.9 5:53. 2 585.8 571. 0 592.7 586.7 541.3 539. 1 534.3 530.3 549.6 576.0 
pH 9,62 9.69 9.60 9.60 9.62 9.67 9.65 9.66 9.70 9. 55 '3. 57 9.59 
amf 

EFFLUENT, 
Total Gal 122410 124340 123100 125260 120200 124780 118320 116000 114500 114500 119700 118700 
gpm 85 86 85 87 83 87 82 81 80 80 83 82 
Tona 510 318 513 522 501 520 493 483 477 477 499 495 
gpm/aq ft .005 .00:S .005 .005 . 005 . 005 .005 . 005 .005 .005 .oos .005 
Au <opt) .006 .006 .006 • 006 .007 .006 . 006 • 005 .006 . 006 . 007 .006 
Au <oz> 2.907 3.264 2.821 3. 132 3.506 3. 120 3.007 2.417 2.719 2.767 3.342 2.918 
Ag <opt) .013 .013 • 013 . 013 .013 . 013 . 013 . 013 .013 • 013 .013 .013 
Ag (oz) 6.733 6.735 6.719 6.889 6.561 6.707 6.360 6.380 6. 154 6. 107 6.284 6.430 
Cu <ppm) 785 781 790 771 768 800 794 859 790 761 740 782 
NaCN (lb/T> • 61 • 66 . 60 . 62 .62 . 62 . 64 . 65 . 60 .61 .60 . 68 
NaCN < lb) 311. 1 341. 9 307.8 323.6 310.5 322.3 315.5 314.2 286.3 291.0 299.3 336.3 
pH 8.56 8.53 8.57 8.50 8.51 8.58 8.55 8.52 8.65 a.so 8.67 8.65 
11rnf 

gal &1vap or ab&; 
Ton■ " " " 
Tona/Ton Ore, 
NaCN Con■ ump 228 245 262 260 270 271 227 253 243 231 213 283 
Curnu lat i Viii lb 97289 97534 97797 98057 98327 98599 98826 99079 99322 99553 99766 100049 
(lb/Ton Ora> • 005 .006 ,006 . 006 • 006 . 006 . 005 .006 .006 .oos .005 . 007 
Cum lb/Ton Ore 2.262 2,268 2.274 2.280 2.286 2.293 2.298 2.304 2.309 2.315 2.320 2.326 
Nat Au <oz> .663 .933 , 579 1. 196 1. 803 1. 196 . 986 .725 .859 1. 002 1. 654 1. 134 

0 Nat Ag <oz> 5,712 5.543 5.573 5.921 5.710 5.927 5.522 5.655 5.343 5.391 5.561 5.706 
Cum Nat Au (oz) 1260.652 1261. 585 1262. 163 1263.359 1265. 162 1266.358 1267.344 1268.069 1268.928 1269.930 1271. 584 1272.718 
Cum Nat Ag (oz> 5078.439 5083.983 5089.556 5095.477 5101. 187 5107. 114 5112. 635 5118.290 5123.634 5129.025 5134.586 5140.292 
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SULFIDE TEST HEAP - CELL «S
LEACH CYCLE

Data 11/08 11/09 11/10 11/11 11/12
Day 409 410 411 412 413

□N SOLUTION!
Total Gal 102050 113390 116640 122410 116710
gpm 71 79 81 as 81
Ton* 425 472 486 510 486
gpm/sq ft . 004 .005 . 005 . 005 . 005
Au (opt) . 005 . 004 . 004 . 003 . 004
Au (oz) 1.871 1.890 1.409 1.938 1.848
Ag (opt) . 002 . 001 . 001 . 001 . 001
Ag (oz) . 765 . 520 . 340 . 2S5 . 292
Cu (ppm) 790 787 778 779 769
NaCN (lb/T) 1.20 1. 10 1. 18 1.00 1.09
NaCN (lb) 510. 3 519. 7 573. 5 510. 0 530. 1
pH 9. 66 9. 53 9. 52 9. 51 9. 60
emf - - - - -

EFFLUENTi
Total Gal 115200 102050 113390 116640 122410
gpm 80 71 79 81 83
Tona 480 425 472 486 510
gpm/eq ft . 005 .004 . OOS . 005 . 005
Au (opt) . 006 . 006 . 006 . 006 . 006
Au (oz) 2. 640 2. 381 2. 599 2. 722 3. 213
Ag (opt) .013 .012 . 01 1 . 012 . 012
Ag (oz) 6. 000 5. 188 5. 150 5. 735 3. 967
Cu (ppm) 781 786 690 787 770
NaCN (lb/T) . 61 . 64 . 62 . 64 . 60
NaCN (lb) 292. a 272. 1 292. 9 311.0 306. 0
pH a. 74 6. 67 8. 75 8. 74 8. 72
amf - - - - -

gal ovap or abs
Ton* ........
Ton*/Ton Ora 
NaCN Conaump 238 227 262 204 214
Cumulative lb 100288 100514 100777 100981 101193
(lb/Ton Ora) .006 .005 . 006 . 005 . 005
Cum lb/Ton Ore 2. 332 2. 337 2. 343 2. 348 2. 3S3
Net Au (oz) . 576 . 510 . 709 1.312 1.275
Net Ag (oz) 5.088 4. 422 4. 630 5. 395 5. 712
Cum Net Au (oz) 1273.294 1273.804 1274.513 1275.82S 1277. 10i
Cum Net Ag (oz) 5145.380 5149. 802 5154.432 5159.827 5165.53

I

11/13

414

11S030 
8S 

492 
. 005 
. 004 

2. 066 
. 001 
. 344 
761 
1. 10 

541.0
9. 66

116710 
81 

466 
. 005 
. 007

3. 161 
. 012

5. 641 
760 
. 65 

316. 1
6. 68

11/14
415

117435 
62 

489 
. 005 
. 004 
. 538 
. 001 
. 343 
743 
1.04 

508. 9 
9. 61

118030 
82 

492 
. 005 
. 006 

2. 8S2 
.011 

5. 606 
758 
. 62 

304. 9 
8. 77

11/15
416

117435 
82 

489 
. 005 

. 001 

. 783 

. 001 

. 391 
768 
1.11 

543. 1 
9. 68

120435 
64 

502 
. 005 
. 003 
1.606 

. 01 1 
5. 721 
772 
. 67 

336. 2 
8. 85

11/16
417

117590 
82 

490 
. 005 
. 002 
. 196 
. 001 
. 441 
772 
1. 18 

578. 2 
9. 65

1 19935 
83 

500 
. 005 
. 003 
1.349 

. 01 1 
5. 397 
761 
. 70 

349. 8 
8. 70

11/17
418

120040 
83 

500 
. 005 

. 000 

. 000 

. 001 

. 500 
779 
1.08 

540. 2 
9. 68

117590 
82 

490 
.005 
. 002 
1.029 

. 010
4. 998 
764 
. 68 

333. 2 
8. 74

11/18
419

119500 
83 
498 
. 005 
. 000 
. 448 
. 001 
. 299 
778 
1.09 

542. 7 
9. 65

120040 
83 

500 
.005 
. 001 
. 550 
. 010

5. 002 
770 
. 64 

320. 1 
8. 83

11/19
420

114710 
80 

478 
. 005 
. 001 
. 526 
. 001 
. 430 
776 
1. 10 

525. 8 
9. 54

119500 
83 
498 
. 005 
. 002 
. 846 
. 010 

4. 830 
764 
. 70 

348. 5 
8. 76

236 173 193 245 220 194 195
101431 101604 101797 102042 102262 102456 102651

. 005 . 004 . 004 . 006 . 005 . OOS . 005
2. 359 2. 363 2. 367 2. 373 2. 378 2. 382 2. 387
1.313 . 787 1.068 . 566 . 833 . 550 . 398
3. 349 5. 262 5. 378 5. 006 4. 557 4. 502 4. 531
278.413 1279.200 1280.268 1280.834 1281.667 1282.217 1282.616
i!70. 889 5176.151 5181.529 5186.535 5191.091 5195.593 5200.124

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE 

Datm 11/08 11/09 11/10 11 / 1 1 11112 1 l / 13 ll/14 11/15 11/16 11/17 11/18 11 / 19 
Day 409 410 411 412 413 414 415 416 417 418 419 420 

ON SOLUTION, 
Total Gal 102050 113390 116640 122410 116710 118030 117435 117435 117590 120040 119500 114710 
gpm 71 79 81 85 81 82 82 82 82 83 83 80 
Tons 425 472 486 510 486 492 489 489 490 500 498 478 
gpm/sq ft . 004 .00:5 . 005 . 005 • 005 .005 .005 . 005 . 005 .005 .005 . 005 
Au (opt> . 005 . 004 . 004 .003 .004 . 004 .004 . 001 .002 .000 . 000 . 001 
Au (oz> 1. 871 1. 890 1. 409 1. 938 1. 848 2.066 .538 • 783 . 196 .000 .448 . 526 
Ag Copt> .002 . 001 . 001 . 001 . 001 . 001 . 001 . 001 .001 . 001 . 001 . 001 
Ag Coz> • 765 • 520 . 340 . 255 .292 . 344 .343 • 391 .441 .500 .299 . 430 
Cu (ppm> 790 787 778 779 769 761 743 768 772 779 778 776 
NaCN ( lb/T> 1.20 1. 10 1. 18 1.00 1.09 1. 10 1.04 1. 11 1. 18 1.08 1.09 I. 10 
NaCN C 1 bl 510.3 519.7 573.5 510.0 530. 1 541. 0 508.9 543. 1 578.2 540.2 542.7 525.8 
pH 9.66 9.53 9.52 9.51 9.60 9.66 9.61 9.68 9.65 9.68 9.65 9.54 
lilmf 

EFFLUENT, 
Total Gal 115200 1020:50 113390 116640 122410 116710 118030 120435 119935 117590 120040 119500 
gpm 80 71 79 81 85 81 82 84 83 82 83 83 
Tons 480 425 472 486 510 486 492 502 500 490 500 498 
gpm/sq ft . 005 .004 . 005 . 005 • 005 . 005 .005 . 005 .005 .005 .005 .005 
Au I opt> . 006 .006 . 006 . 006 . 006 . 007 . 006 .003 .003 .002 . 001 .002 
Au Cozl 2.640 2.381 2.599 2.722 3.213 3. 161 2.852 1. 606 1. 349 1. 029 . 550 .846 
Ag <opt> • 013 .012 . 011 . 012 . 012 . 012 . 011 . 011 . 011 .010 . 010 . 010 
Ag <oz> 6.000 5. 188 5. 150 5.735 5.967 5.641 5.606 5.721 S.397 4.998 5.002 4.830 
Cu (ppm) 781 786 690 787 770 760 758 772 761 764 770 764 
N.iCN C 1 b/T> . 61 . 64 .62 . 64 . 60 . 65 . 62 . 67 . 70 .68 .64 . 70 
N.iCN Clbl 292.8 272. l 292.9 311. 0 306.0 316. 1 304.9 336.2 349.8 333.2 320. 1 348.5 
pH 8.74 8.67 8.75 8.74 8.72 8.68 8. 77 8.85 8.70 8.74 8.83 8.76 
111mf 

gal 111vap or abs 
Tons II " 
Tons/Ton Ora 
NaCN Conaump 238 227 262 204 214 236 173 193 245 220 194 195 
Cumulative lb 100288 100514 100777 100981 101195 101431 101604 101797 102042 102262 102456 102651 
(lb/Ton Oral .006 .005 • 006 .005 .005 . 005 .004 .004 . 006 .005 . 005 .005 
Cum lb/Ton Ora 2.332 2.337 2.343 2.348 2.353 2.359 2.363 2.367 2.373 2.378 2.382 2.387 
Nat Au (oz) • 576 • 510 . 709 I. 312 1.275 I. 313 • 787 1. 068 . 566 .833 • 550 .398 
Nat Ag Coz> 5.088 4.422 4.630 5.395 5.712 5.349 S.262 5.378 S.006 4.557 4.502 4.531 
Cum Nat Au <oz) 1273.294 1273.804 1274.513 1275.825 1277. 100 1278.413 1279.200 1280.268 1280.834 1281. 667 1282.217 1282.616 
Cum Nat Ag 1oz) 5145.380 5149.802 5154.432 5159,827 5165.539 5170.889 5176. 151 5181. 529 5186.535 5191.091 5195.593 5200. 124 
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SULFIDE TEST HEAP - CELL #5
LERCH CYCLE

Date 11/20 11/21 11/22 11/23 11/24 11/25
Day 421 422 423 424 425 426

ON SOLUTION■
Total Gal 114660 112170 112170 113160 112000 107510
9 pm 80 78 78 79 78 75
Tons 478 467 467 472 467 448
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005
Ru (opt) . OOl .OOl . 001 . 001 . 000 .001
Ru (oz) . 526 . 421 . 467 . 472 . 187 . 403
Rg (opt) . 002 . 001 . 001 . 001 . 001 . 001
Rg (oz) . 764 . 561 . 467 . 424 . 280 . 358
Cu (ppm) 763 752 798 1076 791 663
NaCN (lb/T) 1. 10 1. 12 1.08 1.25 . 97 . 92
NaCN (lb) 525. 5 523. 5 504. a 589. 4 452. 7 412. 1
pH 9. 64 9. 55 9. 65 9. 58 9. 47 9. 55
emf - - - - - -

EFFLUENT t
Total Gal 116710 116160 112170 112170 116160 114500
9 Pm ai 81 78 78 81 80
Tons 486 484 467 467 484 477
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005
flu (opt) . 002 . 002 . 001 . 001 . 000 . 002
Ru (oz) . 827 1. 113 . 421 . 421 . 145 . 859
Rg (opt) . 010 . 010 . 009 . 010 . 009 . 010
Rg (oz) 4. 814 4. 888 4. 393 4. 487 4. 550 4. 628
Cu (ppm) 760 772 778 782 783 766
NaCN (lb/T> . 68 . 70 . 66 . 64 . 65 . 62
NaCN (lb) 330. 7 338. a 308. 5 299. 1 314. 6 295. 8
pH 8. 69 8. 76 8. 80 8. 79 8. 81 8. 75
emf - — — - —

gal evap on abs 
Tons “ “ "
Tons/Ton One 
NaCN Consump 187 215 206 275 157 114
Cumulative lb 102838 103053 103259 103533 103690 103804
(lb/Ton One) . 004 . 005 . 005 . 006 . 004 . 003
Cum lb/Ton One 2. 391 2. 396 2. 401 2. 407 2. 411 2. 414
Net Ru (oz) . 301 . 588 . 000 -. 047 326 . 672
Net Rg (oz) 4. 384 4. 124 3. 832 4. 019 4. 125 4. 348
Cum Net Ru (oz) 1282.917 1283.504 1283.504 1283.458 1283. 131 1283.80
Cum Net Rg (oz) 5204. 508 5208.632 5212.464 5216.484 5220.609 5224.95

11 /26 11/27 11 /28 11/29 11/30 12/01
427 428 429 430 431 432

107760 107760 106705 106705 107460 106050
75 75 74 74 75 74

449 449 445 445 448 442
. 005 . 005 . 005 . 005 . 005 . 005
. OOO . 000 . OOl . OOl . 002 .002
. 180 . 000 . 356 . 311 . 851 . 795
. 001 . 001 . 001 . 001 . 001 . 001
. 269 . 314 . 445 . 356 .269 . 265
720 757 745 771 783 801
1.00 1. 13 1. 10 1. 10 1. 12 1. 16

449. 0 507. 4 489. 1 489. 1 501.5 512. 6
9. 48 9. S4 9. 60 9. 54 9. 73 9. 77

110010 113760 112260 106705 106705 107460
76 79 78 74 74 73
458 474 468 445 445 448
. 005 . 005 . 005 . 005 . 005 . 003
. 002 . 002 . 001 . 002 . 002 . 003
. 963 . 995 . 655 1.067 1.023 1.119
. 009 . 009 . 009 . 008 . 008 . 008

4. 080 4. 029 4. 257 3. 646 3. 512 3. 672
763 780 767 757 773 775
. 65 . 67 . 67 . 77 . 68 . 72

297. 9 317. 6 313. 4 342. 3 302. 3 322. 4
8. 84 8. 87 8. as 8. 76 8. 89 8. 87

_ _ — — _ —

131 194 147 187 179 217
103936 104130 104276 104463 104642 104859

. 003 . 005 . 003 . 004 . 004 . 005
2. 417 2. 421 2. 42S 2. 429 2. 433 2. 438

. 559 . 816 . 655 . 711 .711 . 269
3. 721 3. 760 3. 942 3. 201 3. 157 3. 403
1284. 363 1285.179 1285.833 1286. 545 1287.256 1287.525
5228. 678 5232. 438 5236.380 5239. 581 5242.738 5246.141

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE 

Date 11/20 11/21 11/22 11/23 11/24 11/25 11/26 11/27 11/28 11/29 11/30 12/01 
Day 421 422 423 424 425 426 427 428 429 430 431 432 

ON SOLUTION 1 
Total Gal 114660 112170 1121 70 113160 112000 107510 107760 107760 106705 106705 107460 106050 
gpm 80 78 78 79 78 75 75 75 74 74 75 74 
Tons 478 467 467 472 467 448 449 449 445 445 448 442 
gpm/sq ft .005 . 005 • 005 . 005 . 005 . 005 .005 . 005 . 005 .005 .005 . 005 
Au (opt> .001 .001 • 001 . 001 .000 .001 .000 .ooo .001 .001 .002 .002 
Au <oz> .526 .421 . 467 . 472 . 187 .403 . 180 . 000 .356 . 311 .851 . 795 
Ag <opt> .002 .001 . 001 . 001 . 001 . 001 . 001 . 001 .001 . 001 .001 • 001 
Ag <oz) .764 . 561 • 467 . 424 • 280 . 358 . 269 . 314 .445 • 356 .269 . 265 
Cu <ppm> 763 752 798 1076 791 663 720 757 745 771 783 801 
NaCN ( 1 b/T> l. 10 1. 12 1.08 1.25 • 97 . 92 1.00 1. 13 1. 10 1. 10 1. 12 1. 16 
NaCN ( lb) 525.5 523.5 504.8 589.4 452.7 412. 1 449.0 507.4 489. 1 489. 1 501. 5 !512.6 
pH 9.64 9.55 9.65 9.58 9.47 9.55 9.48 9.54 9.60 9.54 9.73 9.77 
emf 

EFFLUENT1 
Total Gal 116710 116160 112170 112170 116160 114500 110010 l 13760 112260 106705 106705 107460 
gpn, 81 81 78 78 81 80 76 79 78 74 74 75 
Tons 486 484 467 467 484 477 458 474 468 445 445 448 
gpm/sq ft .005 . 005 . 005 . 005 . 005 .005 . 005 .005 .005 • 005 . 005 . 005 
Au <opt) . 002 .002 . 001 . 001 . oc,o . 002 . 002 .002 . 001 .002 .002 . 003 
Au <oz> . 827 1. 113 . 421 . 421 . 145 . 859 . 963 .995 .655 1. 067 1. 023 l. 119 
Ag (opt) .010 • 010 . 009 . 010 . 009 . 010 . 009 .009 .009 . 008 • 008 .008 
Ag <oz> 4.814 4.888 4.393 4. 487 4.550 4.628 4.080 4.029 4.257 3.646 3. 512 3.672 
Cu (ppm) 760 772 778 782 783 766 763 780 767 757 773 775 
NaCN ( l b/T> .68 • 70 • 66 . 64 . 65 . 62 . 65 . 67 . 67 . 77 . 68 . 72 
NaCN (lb) 330.7 338.8 308.5 299. 1 314.6 295.8 297.9 317.6 313.4 342.3 302.3 322.4 
pH 8.69 8.76 a.so 8.79 8.81 8.75 8.84 8.87 8.85 8.76 8.89 8.87 
emf 

gal evap or abs 
Tons u " " 
Tons/Ton Ore 
NaCN Consurnp 187 215 206 275 157 114 131 194 147 187 179 217 
Cumulative lb 102838 103053 103259 103533 103690 103804 103936 104130 104276 104463 104642 104859 
(lb/Ton Orel .004 .005 .005 . 006 . 004 .003 . 0(13 .005 .003 .004 .004 .005 
Cum lb/Ton Ore 2.391 2.396 2.401 2.407 2. 411 2.414 2.417 2.421 2.425 2.429 2.433 2.438 
Net Au (oz> . 301 .588 • 000 -.047 -.326 . 672 . 559 . 816 . 655 . 711 . 711 • 269 

/-,,. Net Ag (oz) 4.384 4.124 3.832 4.019 4. 125 4.348 3.721 3.760 3.942 3.201 3. 157 3.403 
' Cum Net Au <oz> 1282.917 1283.504 1283.504 1283.458 1283. 131 1283.803 1284.363 1285. 179 1285.833 1286.545 1287.256 1287.525 

Cum Net Ag (oz) 5204.508 5208.632 5212.464 5216.484 5220.609 5224.957 5228.678 5232.438 5236.380 5239.581 5242.738 5246. 141 

J 



I

SULFIDE TEST HEAP - CELL #5 
LERCH CYCLE

Drill
Samples

Date 1 E/OS 12/03 12/04 12/05 12/06 12/07 12/08 12/09 12/10
Day 433 434 435 436 437 438 439 440 441

ON SOLUTIONS
Total Gal 107S50 104700 104120 102880 81000 107330 102490 100150 100130
9 pm 74 73 72 71 56 75 71 70 70
Tons 447 436 434 429 338 447 427 417 417
gpm/sq ft . 005 . 005 . 005 . 004 . 004 . 005 . 004 . 004 . 004
flu (opt) . 001 . 001 . 000 . 003 . 001 . 001 . 000 . 002 . 001
Ru <oz) . 358 . 262 . 130 1. 157 . 338 . 537 . 171 . 876 . 542
Rg (opt) . 001 . 001 . 001 . 001 . 001 . 000 . 001 . OOl . 001
Rg (oz) . 313 . 349 . 304 . 300 . 203 . 000 . 256 . 250 . 292
Cu (ppm) 79S 769 742 746 785 782 786 788 787
NaCN (1b/T) 1.09 1. 15 1. 17 1.21 1. 10 1.11 1. 16 1.08 1.06
NaCN (lb) 487. 1 501.7 507. 6 518. 7 371.3 496. 4 495. 4 450. 7 442. 3
pH 9. 65 9. 64 9. 67 9. 69 9. 68 9. 72 9. 68 9. 72 9. 68

EFFLUENT s
Total Gal 106050 107250 106700 105120 102880 82500 107330 102490 100150
9 Pm 74 74 74 73 71 57 75 71 70
Tons 442 447 445 438 429 344 447 427 417
gpm/sq ft . 005 . 005 . 005 . 005 . 004 . 004 . 005 . 004 . 004
Ru (opt) . 002 . 003 . 001 . 003 . 001 . 003 . 001 . 002 . 002
Ru (oz) . 751 1.207 . 489 1. 183 . 557 . 928 . 537 . 726 . 626
Rg (opt) . 008 . 008 . 008 . 009 . 008 . 008 . 008 . 007 . 008
Rg (oz) 3. 579 3. 396 3. 423 3. 723 3. 472 2. 716 3. 354 3. 160 3. 255
Cu (ppm) 777 787 750 756 750 751 767 779 771
NaCN (lb/T) . 67 . 74 . 73 . 74 . 67 . 70 . 68 . 65 . 68
NaCN (lb) 296. 1 330. 7 324. 5 324. 1 287. 2 240. 6 304. 1 277. 6 283. 8
pH 8. 88 8. 78 8. 81 8. 82 8. 92 8. 88 8. 88 8. 87 8. 86

gal evap or abs 
TonB " " "
Tons/Ton Ore 
NaCN Consump 156 177 183 231 131 192 218 167 163
Cumulative lb 105015 105192 105376 105607 105738 105930 106148 106315 106478
<1b/Ton Ore) . 004 . 004 . 004 . OOS . 003 . 004 . 005 . 004 . 004
Cum lb/Ton Ore 2. 442 2. 446 2. 450 2. 456 2. 459 2. 463 2. 468 2. 472 2. 476
Net Ru (oz) . 751 . 849 . 227 1.052 600 . 591 . 000 . 555 -. 250
Net Rg (oz) 3. 579 3. 083 3. 074 3. 419 3. 172 2. 513 3. 354 2. 904 3. 003
Cum Net Ru (oz) 1288.276 1289.125 1289.352 1290.405 1289.805 1290.395 1290.395 1290. 950 1290.700
Cum Net Rg (oz) 5249. 720 5252.803 5255.877 5259.297 5262.469 5264. 982 5268.336 5271.240 5274.244

SULFIDE TEST HEAP - CELL ij5 
LEACH CYCLE 

Drill 
Samples 

Date 12/02 12/03 12/04 12/05 12/06 12/07 12/08 12/09 12/10 
Day 433 434 435 436 437 438 439 440 441 

ON SOLUTION, 
Total Gal 107250 104700 104120 102880 81000 107330 102490 100150 100150 
gpm 74 73 72 71 56 75 71 70 70 
Tons 447 436 434 429 338 447 427 417 417 
gpm/sq ft • 005 • 005 • 005 • 004 . 004 . 005 . 004 . 004 .004 
Au <opt) .001 • 001 . 000 .003 . 001 . 001 • 000 .002 . 001 
Au <oz) .358 . 262 . 130 1. 157 . 338 .537 . 171 . 876 . 542 
Ag (opt) • 001 . 001 . 001 . 001 • 001 .000 • 001 .001 . 001 
Ag <oz) .313 . 349 . 304 • 300 . 203 .000 • 256 .250 .292 
Cu (ppm> 796 769 742 746 785 782 786 788 787 
NaCN (lb/Tl 1.09 1. 15 1. 17 l. 21 1. 10 I. 11 1. 16 1.08 1.06 
NaCN ( l bl 487. l 501.7 507.6 518.7 371. 3 496.4 495.4 450.7 442.3 
pH 9.65 9.64 9.67 9.69 9.68 9.72 9.68 9.72 9.68 

EFFLUENT: 
Total Gal 106050 107250 106700 1051<::0 102880 82500 107330 102490 100150 
gpm 74 74 74 73 71 57 75 71 70 
Tor,s 442 447 445 438 429 344 447 427 417 
gpm/sq ft .005 • 005 . 005 .005 .004 . 004 . 005 . 004 . 004 
Au <opt> .002 . 003 . 001 . 003 . 001 . 003 . 001 .002 . 002 
Au <oz> .751 1. 207 . 489 1. 183 .557 .928 .537 .726 .626 
Ag (opt> .008 . 008 . 008 . 009 . 008 . 008 . 008 .007 .008 
Ag <oz> 3.579 3.396 3.423 3.723 3.472 2.716 3.354 3. 160 3.255 
Cu (ppm> 777 787 750 756 750 751 767 779 771 
NaCN < lb/T) • 67 .74 . 73 .74 . 67 . 70 . 68 .65 .68 
NaCN < 1 b) 296. 1 330.7 324.5 324. 1 287.2 240.6 304. 1 277.6 283.8 
pH 8.88 8.78 8.81 8.82 8.92 8.88 8.88 8.87 8.86 

gal evap or abs 
Tons 
Tor,s/Ton Ore 
NaCN Consump 156 177 183 231 131 192 218 167 163 
Cumulative lb 105015 105192 105376 105507 105738 105930 106148 106315 106478 
( 1 b/Ton □rel • 004 .004 .004 .005 . 003 . 004 • 005 . 004 • 004 
Cum lb/Ton Ore 2.442 2.446 2.450 2.456 2.459 2.463 2.468 2.472 2.476 
Net Au (oz) .751 • 849 . 227 1. 052 -.600 . 591 . 000 .555 -.250 
Net Ag <oz> 3.579 3.083 3.074 3.419 3. 172 2.513 3.354 2.904 3.005 
Cum Net Au <oz> 1288.276 1289. 125 1289.352 1290.405 1289.805 1290.395 1290.395 1290.950 1290.700 
Cum Net Ag (oz> 5249.720 5252.803 5255.877 5259.297 5262.469 5264.982 5268.336 5271. 240 5274.244 



PUG MILL CIRCUIT - ORE TO POD 

8P3 - FISHER SAMPLER

Sample 10

Date

pH

Ffl - flu (opt)

FA - Au (oil 

FA - Ag (opt)

FA - Ag (ot)

AA - Au (opt)

AA - Au (01)

AA - Ag (opt)

AA - Ag (oil 

CN So1 Cu (ppm)

APP (T CaC03/KT>

ANP (T CaC03/KT>

Net APP (T CaC03/KT)

BTH-SP3091492 

09/1 A/92

7. 7 

. 063 

174.317 

. 20
533.39 

. 033 

91.309 

. 173 

476.68 

346 

-28. 7 

66. 0 

37. 3

S TH-SP3091592 

09/13/92 

7. 8 

. 056 

201.498 

. 29

1,043.47 

. 031 

111.543 

. 178 

640.48 

349 

-26. 1 

85. 6 

59. 5

(10/03/98)

STH-SP309I692 

09/16/92 

8. 0 

. ''.'62 

262.887 

. 21

890.42 

. C'30 

127.203 

. 1 62 

686.90 

300 

-28. 6 

30. 1

I-SP3091 792 SIM—SP3091892 STH-SP3092098

09/17/92 09/18/98 09/20/92

7. 6 7. 9 7. 9

. 072 . 061 . 062

241.538 199.266 101.478

. 18 . 1 7 . 17

603. 90 555.33 278.23

. 033 . 030 . 032

110.714 98.000 52.376

. 166 . 140 . 175

556.93 457. 33 286.43

372 358 377

-31.0 -25. 7 1 r
o
£
>

46. 3 67. 4 69. 3

15. 5 41.7 44. 8I . 4

•' I l 

PUG MILL CIRCUIT - ORE TO PAD 

SPJ - FISHER SAMPLER 

Sample ID STH-6~•3091492 SfH-SP30915'32 S'f H-SP309 I 692 SI H-!:H:.•J(1':1 J 7'32 !:rt H-SP3091 892 STH-SJ:03(192(192 

Date 09/14/92 09/15/'32 (1'3/ 16/92 09/17/92 (19/ 18/92 091<::Ct/:12 
pH 7. 7 7.8 8. (1 7.b 7.9 7.9 

FA - Au Copt> .OG3 • (156 • ,:,e.2 • \)7l~ • OE. l -062 
FA - Au Coz) 174. 317 201.498 262.887 241. 558 199.266 101. 478 
FA - Ag lopt> .20 • 29 . 21 • 18 • 17 • 17 
FA - Ag Coz> 5:53.39 1,043.47 89(1. 42 603. 9(• 555.33 278.25 
AA - Au !opt> • 033 • (131 • ,:,3(, • c,33 • 030 • 032 
AA - Au Coz) 91. 309 11 I. 543 127.203 I 1 C•. 714 '38.CtOO 52.376 
AA - Ag Copt > • 173 • 178 • I E.2 • IGG • 140 • 175 
AA - Ag Co:i:I 478.E.8 64(1. 48 E.86. 9(1 556.93 457.33 286.43 
CN Sol Cu (ppm> 348 349 381:, 372 358 377 
APP CT CaCOJ/t<TI -28.7 -26. 1 -28.6 -31.0 -25.7 -24.4 
ANP CT CaCOJ/KTI 66.0 85.6 30. 1 46.5 67.4 69.3 
N.t APP CT C•C03/KTI 37.3 59.5 I. 4 15. 5 41.7 44.8 
( 10/0:5/92> 



PUG MILL CIRCUIT - ORE TO PAD

SP3 - FISHER SAMPLER

Sample ID StH-GP309£l9£ STH- SP3o9££y£ SIH-St'309£49£ .3 IH-SP309£S9£ lotal or

Date os/;-:! /9£ ■i'J/ii/'ili '.'9/£4 /'/).; 09/.-:5/9£
t*Jt ftvr| 

t-.< Date

pH a. a 7. a 7. 7 7. 6 •

FA - Au (opt) . 05B . 053 . ‘.'Sm . 054 . 060

FA - Au (oz) 163. 964 190.034 165.960 159.851 £,9£5.738

FA - Ag (opt) . 13 . £3 . 1 4 . £3 . £ 1

FA - Ag (oz) 4£9.££ 740.B1 464.69 680.65 10, £80. 48

AA - Au (opt) . 033 . 033 . 033 . 035 . 033

AA - Au (oz) 100.150 106.£90 109.534 103.607 1,607.986

AA - Ag (opt) . 161 . 151 . 134 . 161 . 169

AA - Ag (oz) 460.69 406. 36 444.77 476.59 8, 304. 05

CN Sol Cu (ppm) 344 3£'3 306 346 358

APP (T CaC03/KT) -£5. 6 — 36. 5 —££. u -30. £ -£9. 0

ANP (T CaC03/KT> 65. 4 B£. 0 36. 5 6£. 9 67. 8

Net APP (T C«C03/KT> 39. 7 46. 3 36. 6 3£. 7 38. 8

<10/03/92)

PUG ~ILL CIRCUIT - ORE TO ~AU 

SP3 - FISHER SAMPLER 

Sample 1D STH-l:lP3Cl92192 

Date C,'3/-,;1 /'iJ2 

pH 8.2 

FA - Au (opt I .058 

FA - Au <oz> 165.964 

FA - Ag <opt> • 15 

FA - Ag <oz> 429.;:2 

AA - Au <opt) .035 

AA - Au (oz> 100. 15(1 

AA - Ag (opt) • 161 

AA - Ag <oz> 460.69 

CN Sol Cu lpprn) 344 

APP IT CaC03/KT> -25.6 

ANP CT CaC03/KT> 65.4 

Net APP CT CaC03/KT> 39.7 

I 10/03/921 

STH· tiP3•.l':122Y2 

,:1') / 2,~· I':/.:: 

7.8 

• ,;,:5•:) 

)'3(1.(134 

• 23 

74,:,. 81 

. t)JJ 

)(16.29(1 

. l 5 I 

486.36 

32'3 

-36.:S 

82.8 

4€ .. 3 

51 H-61 •J(t924'32 SI H-S1:'•3•J92~,92 I .:.,ta I C•t"" 

Wt Avq 
, ... ':}I,~,./ 'J,: 1'.1'J I ,·:5 I '32 t,., D.;,tli.! 

·1. 7 ·;. 8 

• •)5t.f • (•!:J4 • t)6t) 

1£:.5. '36(• 15':I. 851 2,925.738 

,,, • 2.:1, . 21 

ltE,4. b':I 68(•. 85 1(1,28().48 

. ,:,33 . 1)35 . (IJJ 

1(19.534 1(•3. 607 1,607. 98€, 

134 . 161 . 16'3 

444.77 476.59 8,304.(15 

31)6 346 358 

-2 .. ~. ti -30.2 -2'3.(I 

58.5 62.9 67.8 

Jb. 6 32.7 38.8 
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SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 09/26 09/27 09/28 09/29 09/30
Day 1 2 3 4 5

ON SOLUTION!
Total Gal 38400 115200 139756 144059 138974
gpm 80 80 97 100 97
Tons 160 480 582 600 579
gprn/sq ft . 005 . 005 . 006 . 006 . 006
flu (opt) . 002 . 004 . 005 . 003 . 002
Au <oz> . 320 1.920 2. 912 1.801 1. 158
Ag (opt) . 002 . 001 . 001 . 001 . 001
Ag (oz) . 320 . 480 . 582 . 600 . 579
Cu (ppm) - - - - -
NaCN (lb/T) . 85 . 85 . 90 . 77 . 79
NaCN (lb) 136. 0 408. 0 524. 1 462. 2 457. 5
pH - 9. 91 9. 24 9. 58 9. 49
mV -197.8 -199.3 -193.5 -177.0 -174.5
emf - - — - _
CaO added (lb) 0 0 0 0 0
DO - - - - 7. 6

EFFLUENT!
Total Gal 0 3100 38000 139756 144059
gpm 0 26 26 97 100
Tons 0 13 158 582 600
gpm/sq ft . 000 . 002 . 002 . 006 . 006
Au (opt) - . 018 . 018 . 017 .018
Au (oz) . 000 . 233 2. 8S0 9. 899 10.864
Ag (opt) - - . 010 . 006 . 006
Ag (oz) . 000 . 000 1.583 3. 494 3. 481
Cu (ppm) - - 132 85 92
NaCN (lb/T) - - . 05 . 06 . 06
NaCN (lb) . 0 . 0 7. 9 34. 9 36. 0
pH - - 7. 83 7. 52 7. 40
mV - - -80. 5 -62. 1 -55. 9
emf - - - - -
DO - - - - a. o

gal evap or abs -35300 -77200 Total = -112500
Tons " “ " -147 -322 Total = -469
Tons/Ton Ore -. 003 -. 007 Total = -. 010
NaCN Consump 136 400 489 426 429
Cumulative lb 136 536 1025 1451 1880
(lb/Ton Ore) . 003 . 009 . 01 1 . 010 . 010
Cum lb/Ton Ore . 003 .012 . 024 . 034 . 044
Net Au (oz) . 000 -. 088 . 930 6. 988 9. 064
Net Ag (oz) . 000 -. 320 1. 103 2. 912 2. 881
Cum Net Au (oz) . 000 -. 088 . 843 7. 830 16.894
Cum Net Ag (oz) . 000 -. 320 . 783 3. 695 6. 576

10/01

e

1 AS133 
101 
605 
. 006 
. 003 

1.814 
. 001 
. 605 
555 
. 86 

520. 1 
9. 62 

-179.3

0
6. 5

138974 
97 

579 
. 006 
. 021 
12.160 

. 007 
4. 053 
107 

. 05 
29. 0 
7. 33 

-53. 8

6. 8

520 
2400 
. 012 
. 056 

11.002 

3. 474 
27.896 
10.050

10/02
7

132128 
92 

551 
. 006 

. 002 
1. 101 

. 001 

. 551

. 84 
462. 4

0

145135 
101 

60S 
. 006 
. 029 
17.416 
.011 

6. 652

. 0

462 
2862 
. 01 1 
. 067 

15.602 
6. 047 
43.498 
16.098

10/03

a

135453 
94 

564 
. 006 
. 002 

1. 129 
. 002 

1. 129

. 84 
474. 1

0

132128 
92 

551 
. 006 
. 037 

20.205 

. 020 
11.011

.0

395 
3257 
. 009 
. 076 
19.103 
10.460 
62.602 
26.558

10/04
9

135844 
94 

566 
. 006 
. 004 

2. 264 
. 001 
. 566 
571 
. 82 

464. 1 
9. 56 
-177.6

0
8. 3

135453 
94 

564 
. 006 
. 041 

22.971 
. 029 
16.367 
343 
. 14 
79. 0
7. 38 

-57. 5

8. 4

345 
3603 
. 008 
. 084 

21.842 
IS. 238 
84.443 
41.796

10/05
10

132382 
92 

552 
. 006 
. 004 

2. 206 
. 002 

1. 103 
597 
.91 

501.9 
9. 67 

-185.3

O
8. 1

135844 
94 
566 
. 006 
. 042 

23.773 
. 038 

21.509 
435 

. 21 
118. 9
7. 59 

-66. 2

8. 1

502 
4105 
.012 
. 095 

21.509 
20.943 
105.952 
62.739

10/06 

1 1

147385 
102 
614 
. 006 
. 005 

3. 071 
. 001 
. 614 
584 
. 94 

577. 3 
9. 72 
-188.5

0
a. t

132382 
94 

552 
. 006 
. 043 

23.608 
. 042 

23.167 
507 

. 00 
. 0

7. 60 
-67. 3

7. 5

577 
4682 
. 013 
. 109 

21.402 
22.064 
127.354 
84.803

10/07
12

128996 
90 

537 
. 006 
. 003 
1.612 

. 001 

. 537 
607 
1.06 

569. 7 
9. 67 
-187.4

0
8. 4

147385 
102 
614 
. 006 
. 040 

24.318 
. 047 

28.986 
595 
. 00 
.0

7. 72 
-74. 8

7. 6

570 
S252 
. 013 
. 122 

21.248 
28.372 
148. 602 
113.174

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Date 09/26 09/27 09/28 09/29 09/3(1 10/01 10/02 10/03 10/04 10/05 10/06 JC1/07 
Day 2 3 4 5 6 7 8 9 10 1 l 12 

ON SOLUTION, 
Total Gal 38400 115200 139756 144059 138974 145135 132128 135453 135844 132382 147385 128998 
gpm 80 80 97 100 97 101 '32 94 94 92 102 90 
Tons 160 480 582 600 579 605 551 564 566 552 614 537 
gpm/sq ft .005 . 005 • 006 . 0(16 .006 .006 .006 • (l(IF., .OOG .006 . 006 • 006 
Au (opt) . oc12 • 004 . 005 . c,03 .002 .003 . 002 . 002 . 004 . 004 • 005 . (1(13 
Au <oz> . 320 1. 920 2.912 1. 8(11 1. 158 1. 814 1. 101 I. 129 2.264 2.206 3.071 1. 612 
Ag <c,pt > . 002 .001 .001 . 001 . 001 . 001 . 001 .002 .001 .002 . 001 . 001 
Ag (oz) .320 .480 . 582 . 600 .579 . 605 .551 1. 129 .566 1. 103 . 614 . 537 
Cu (ppm) 555 571 597 584 607 
NaCN < lb/Tl . 85 . 85 .90 .11 . 79 . 86 . 84 . 84 . 82 • 91 . 94 1.06 
NaCN < 1 bl 136.0 408.0 524. l 462.2 457.5 520. 1 462.4 474. 1 464. 1 501.9 577.3 569.7 
pH 9.91 9.24 9.58 9.49 9.62 9.56 9.67 9.72 9.67 
mV -197.8 -199.3 -193.5 -177.0 -174.5 -179.3 -177.6 -185.3 -188.5 -187.4 
emf 
Cao added ( 1 bl 0 0 0 0 0 0 (I 0 (I 0 0 0 
DO 7.6 6.5 8.3 8. l 8. 1 8.4 

EFFLUENT, 
Total Gal 0 3100 38000 139756 144059 138974 145135 132128 135453 135844 132382 147385 
gpm 0 26 26 97 100 97 101 92 94 94 94 102 
Tons 0 13 158 582 600 57'3 605 551 564 566 552 614 
gpm/sq ft .ooo .002 .002 . 006 . 006 . 006 .006 . 006 .006 • 006 . 006 .006 
Au <opt) . 018 .018 .017 .018 . 021 . 029 .037 . 041 . 042 .043 . 040 
Au <oz) . 000 . 233 2.850 9.899 10.864 12. 160 17.416 20.205 22.971 23.773 23.608 24.318 
Ag (opt) ,010 .006 . 006 . 001 . 011 .020 . 029 . 038 . 042 . 047 
Ag <oz> .000 .000 1. 583 3.494 3.481 4.053 6.652 11.011 16.367 21.509 23. 167 28.98G 
Cu (ppm) 132 85 92 107 343 435 507 595 
NaCN < lb/Tl • 05 . 06 . 06 . 05 . 14 • 21 . 00 . 00 
NaCN < l bl .o .o 7.9 34.9 36.0 29.0 . 0 .o 79. (1 118. 9 • 0 .o 
pH 7.83 7.52 7.40 7.33 7.38 7.59 7.60 7.72 
mV -80.5 -62. 1 -55.9 -53.8 -57.5 -66.2 -67.3 -74. 8 
emf 
DO 8.0 6.8 8.4 8. l 7.5 7.6 

gal evap or abs -35300 -77200 Total "' -112500 
Tone -147 -322 Total cs -469 
Tons/Ton Ore -.003 -.007 Total "' -.010 
NaCN Consump 136 400 489 426 429 520 462 395 345 502 '571 570 
Cumulative lb 136 536 1025 1451 1880 2400 2862 3257 3603 4105 4682 5252 
(lb/Ton Ore> . 003 • 009 . 011 . 010 .010 . 012 . 011 . 009 .008 .012 .013 . 013 
Cum lb/Ton Ore .003 .012 . 024 . 034 . 044 . 056 . 067 .076 .084 .095 . 109 . 122 
Net Au <oz> .000 -.088 • 93(1 6.988 9.064 11. 002 1'5.602 19. 103 21.842 21. 509 21.402 21. 248 
Net Ag <oz> . 000 -.320 1. 103 2.912 2.881 3.474 6.047 10.460 15.238 20.943 22.064 28.372 
Cum Net Au <oz> .ooo -.088 • 843 7.830 16.894 27.896 43.498 62.602 84.443 105.952 127.354 148.602 
Cum Nat Ag <oz) .000 -.320 • 783 3.695 6.376 10.050 16.098 26.558 41. 796 62.739 84.803 113.174 



t

SULFIDE TEST HEfiP - CELL #5
LEfiCH CYCLE DATfi

Date 10/08 10/09 10/10 10/11 10/12 10/13 10/14 10/15 10/16 10/17 10/18 10/19
Day 13 14 15 16 17 18 19 20 21 22 23 24

ON SOLUTION!
Total Gal 127932 130074 122739 124499 124304 121272 120001 129878 131052 130856 132617 133790
gprn 89 90 85 86 86 84 83 90 91 91 92 93
Tons 533 342 51 1 519 518 505 500 341 546 545 553 557
gprn/sq ft . 006 . 006 . 005 . 005 . 005 . 005 . 005 . 006 . 006 . 006 . 006 . 006
fiu (opt) . 003 . 002 . 002 . 005 . 004 . 003 . 003 . 002 . 003 . 003 . 005 . 003
fiu (oz) 1.599 1.084 1.023 2. 394 2. 072 1.316 1.500 1.082 1.638 1.636 2. 763 2.787
fig (opt) . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001
fig (oz) . 533 . 542 . 51 1 . 519 . 518 . 505 . 500 . 341 . 546 . 545 . 553 . 537
Cu (pprn) 609 586 590 610 638 640 646 658 644 657 637 696
NaCN (lb/T) . 87 . 87 . 88 . 93 1.00 1.03 1.01 1.01 . 87 . 88 . 93 . 95
NaCN (lb) 463. 7 471.5 450. 0 482. 4 517. 9 530. 6 505. 0 546. 6 475. 1 479. 8 513. 9 529. 6
pH 9. 63 9. 70 9. 70 9. 72 9. 65 9. 64 9. 71 9. 71 9. 57 9. 62 9. 68 9. 66
mV -184.8 -185.2 -187.6 -188.4 -185.2 -186.0 -189.1 -189.6 -182.1 -184.9 -187.7 -188.0
omf — — — — — — — — — — — —
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO 8. 3 9. a 9. S - 7. 9 9. 6 9. 8 a. o 8. 3 8. 4 7. 9 7. 7

EFFLUENTi
Total Gal 128998 127922 130074 122739 124499 124304 121272 120001 129878 131052 130856 132617
gprn 90 89 90 83 86 86 84 83 90 91 91 92
TonB 337 533 542 51 1 519 518 305 300 541 546 545 333
gprn/eq ft . 006 . 006 . 006 . 003 . 005 . 005 . 003 . 005 . 006 . 006 . 006 . 006
fiu (opt) . 037 . 033 . 032 . 030 . 031 . 029 . 028 . 027 . 028 . 028 . 027 . 027
fiu (oz) 19.672 17.803 17.235 15. 394 16.185 14.968 14. 331 13.450 15. 261 15.233 14.830 14.975
fig (opt) . 047 . 047 . 047 . 047 . 047 . 046 . 048 . 047 . 050 . 051 . 051 . 053
fig (oz) 25.262 24.998 25.473 24.241 24.381 23.721 24.032 23.650 27.220 27.576 27.698 29.397
Cu (ppm) 656 666 720 750 791 835 838 871 860 880 860 934
NaCN (lb/T) . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 03 . 05 . 13 . 00
NaCN (lb) . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 16. 2 27. 3 70. 9 .0
pH 7. 76 7. 84 7. 85 7. 90 7. 89 7. 91 7. 93 7. 93 7. 96 7. 97 8. 05 8. 00
rnV -77. 0 -81.7 -84. 5 -84.9 -85. 5 -86. a -88. 3 -89. 9 -90. 6 -92. 2 -95. 8 -92. 1
omf - - — — — - - - - - - -
DO 7. 6 8. 1 7. 3 - 7. 3 8. 7 8. 2 6. 9 4. 6 3. 0 5. 8 5. 9

gal evap or abs 
Tons " " "
Tone/Ton Dre 
NaCN Consump 464 472 450 482 518 531 505 530 448 409 514 530
Cumulative lb 5713 6187 6637 71 19 7637 8168 8673 9203 9651 10060 10574 11 103
(lb/Ton Ore) . 01 1 . Oil . 010 . 01 1 .012 .012 . 012 . 012 . 010 . 010 . 012 . 012
Cum lb/Ton Ore . 133 . 144 . 154 . 166 . 178 . 190 . 202 .214 . 224 . 234 . 246 . 258
Net fiu (oz) 18.060 16.204 16.151 14.371 13.591 12.897 12.833 11.950 14.178 13.597 13.195 12.212
Net fig (oz) 24.725 24. 463 24.931 23.730 23.862 23.203 23.347 23. ISO 26.679 27.029 27.153 28.844
Cum Net fiu (oz) 166.662 182. 865 199.016 213.387 226.978 239.874 252.709 264.659 278.837 292.434 305.629 317.841
Cum Net fig (oz) 137.899 162. 364 187.295 211.024 234. 887 258.090 281.637 304.787 331.466 358.496 383.649 414.493

r

SULFIDE TEST HEAP - CELL liS 
LEACH CYCLE DATA 

D.ite 10/08 10/09 10/10 10/ l 1 10/12 10/13 10/14 10/15 10/16 10/17 10/18 10/19 
Day 13 14 IS 16 17 18 19 20 21 22 23 24 

ON SOLUTIONa 
Total Gal 127922 130074 122739 124499 124304 121272 120001 129878 131052 130856 132617 133790 
gprn 89 90 85 86 86 84 83 90 91 91 92 93 
Tons 533 542 511 519 518 505 500 541 546 545 553 557 
gpro/sq ft . 006 . 006 . 005 . 005 .005 .005 .005 .006 .006 .006 . 006 . 006 
Au (opt) . 003 . OC•2 . 002 . OC•S .004 . 003 . 003 .002 .003 • 003 . 005 . 0(15 
Au (oz> 1. 599 1. 084 1. 023 2.594 2.072 I. 516 1. 500 1. 082 I. 638 1. 636 2.763 2.787 
Ag <opt) .001 . 001 . 001 . 001 .001 . 001 . 001 . 001 .001 .001 . 001 . 001 
Ag <oz) .533 .542 . 511 . 519 . 518 . sos . 500 .541 . 546 . 545 .553 • 557 
Cu (ppm) 609 586 59(1 61 (I 638 640 646 658 644 657 637 696 
NaCN Cl b/T> . 87 . 87 . 88 . 93 1.00 1.05 1.01 1. 01 . 87 • 88 .93 . 95 
NaCN <lb) 463.7 471. 5 450.(1 482.4 517.9 530.6 505.0 546.6 475. 1 479.8 513.9 529.6 
pH 9.65 9.70 9.70 9.72 9.65 9.64 9.71 9.71 9.57 9.62 9.68 9.66 
mV -184.8 -185.2 -187.6 -188.4 -185.2 -186.0 -189. 1 -189.6 -182. 1 -184.9 -187.7 -188.0 
Gtmf 
CaO added < l bl 0 0 0 0 0 0 0 0 0 0 0 0 
DO 8.3 9.8 9.5 7.9 9.6 9.8 8.0 8.3 8.4 7.9 7.7 

EFFLUENT, 
Total Gal 128998 127922 130074 122739 124499 124304 121272 120001 129878 131052 130856 132617 
gpm 90 89 90 85 86 86 84 83 90 91 91 92 
Tone 537 533 542 :311 519 518 505 soo 541 546 545 553 
gprn/sq ft .006 . 006 . 006 . 005 .005 . 005 .oos .005 . 006 .006 .006 .006 
Au (opt> .037 . 033 • 032 . 030 . 031 . 029 . 028 . 027 .028 .028 • 027 . 027 
Au Cozl 19.672 17.803 17.235 15.394 16. 185 14.968 14.351 13.450 15.261 IS.235 14.830 14.975 
Ag (opt> .047 .047 .047 . 047 . 047 . 046 . 048 .047 . 050 • 051 . 051 .053 
Ag <oz> 25.262 24.998 25.473 24.241 24.381 23.721 24.052 23.650 27.220 27.576 27.698 29.397 
Cu (ppm) 656 666 720 750 791 835 838 871 860 880 860 934 
NaCN I lb/Tl . 00 . 00 • 00 . 00 . 00 .oo . 00 . 00 . 03 . OS . 13 . 00 
NaCN C lb) . 0 .o .o .o .0 .o .o .o 16.2 27.3 70.9 .o 
pH 7.76 7.84 7.85 7.90 7.89 7.91 7.93 7.95 7.96 7.97 8.05 8.00 
rnV -77.0 -81.7 -84.5 -84.9 -85.5 -86.8 -88.5 -89.9 -90.6 -92.2 -95.8 -92. I 
11mf 
DO 7.6 8. 1 7.3 7.3 8.7 8.2 6.9 4.6 5.0 5.8 5.9 

gal evap or abs 
Tonl!I 
Tons/Ton Ore 
NaCN Consump 464 472 450 482 518 531 sos 530 448 409 514 530 
Cumul.itive lb 5715 6187 6637 7119 7637 8168 8673 9203 9651 10060 10574 11103 
(lb/Ton Orel . 011 .011 . 010 . 011 . 012 . 012 . 012 . 012 .010 . 010 • 012 . 012 
Cum lb/Ton Ore . 133 . 144 . 154 . 166 . 178 . 190 .202 .214 . 224 .234 .246 .258 
Net Au <oz) 18.060 16.204 16. 151 14.371 13.591 12.897 12.83:5 11. 950 14. 178 13.597 13. 195 12.212 
Net Ag <oz) 24.725 24.465 24.931 23.730 23.862 23.203 23.547 23. ISO 26.679 27.029 27. 153 28.844 
Cum Nlilt Au (oz> 166.662 182.865 199.016 213.387 226.978 239.874 252.709 264.6S9 278.837 292.434 305.629 317.841 
Cum Net Ag (oz) 137.899 162.364 187.295 211.024 234.887 258.090 281. 637 304.787 331.466 358.496 385.649 414.493 

(: 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 10/20 10/21 10/22 10/23 10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31
Day 25 26 27 28 29 30 31 32 33 34 35 36

ON SOLUTION:
Total Gal 121076 96431 127531 130367 131248 132323 127922 124988 128803 128250 133720 133710
gpm 84 67 89 91 91 92 89 87 B9 89 93 93
Tons 504 402 531 543 547 551 533 521 537 534 557 557
gpm/sq ft . 005 . 004 . 006 . 006 . 006 . 006 . 006 . 005 . 006 .006 . 006 . 006
Au (opt) . 003 . 004 . 003 . 002 . 002 . 005 . 003 . 004 . 004 . 005 . 002 . 000
Au (oz) 1.513 1.607 1.594 1.086 1.094 2. 757 1.599 2. 083 2. 147 2. 672 1.114 . 000
Ag (opt) . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 002 . 001 . 000
Ag (oz) . 504 . 402 . 531 . 543 . 547 . 551 . 533 . 521 . 537 1.069 . 557 . 000
Cu (ppm) 692 688 689 676 685 708 716 724 70S 732 721 709
NaCN ( lb/T) . 93 . 93 . 99 1.05 1. 10 1.02 1.02 1. 19 1.09 1.06 1.01 . 97
NaCN (lb) 469. 2 373. 7 526. 1 570. 4 601.6 562. 4 543. 7 619. 7 585. 0 566. 4 562. 7 540. 4
pH 9. 71 9. 52 9. 75 9. 76 9. 73 9. 69 9. 76 9. 83 9. 79 9. 74 9. 80 9. 77
mV -187.9 -180.5 -192.2 -193.3 -192.0 -190.5 -193.2 -198.4 -193.0 -193.8 -197.7 -196.3
emf — — — — - - — - — — — —
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO 7. 2 7. 0 7. 3 7. 8 7. 6 7. a - 8. 1 8. 2 8. 5 7. 9 7. 9

EFFLUENT:
Total Gal 133790 121076 96431 127531 130367 131248 132323 127922 124988 128803 128250 133720
gpm 95 84 67 89 91 91 92 89 87 89 89 93
Tone 557 504 402 531 543 547 551 533 521 537 534 557
gpm/sq ft . 006 . 005 . 004 . 006 . 006 . 006 .006 . 006 . 005 . 006 . 006 . 006
Au (opt) .026 .026 . 025 . 023 . 022 . 021 . 023 . 022 . 021 . 021 . 022 . 021
Au (oz) 14.271 13.016 10.125 12. 328 12.113 11.429 12.460 11.939 10.936 11.217 11.649 11.868
Ag (opt) . 055 . 055 . 057 . 057 . 057 . 059 . 056 . 060 . 061 . 064 . 064 . 067
Ag (oz) 30.382 27.797 22.782 30.182 30.962 32.101 31.096 31.927 31.664 34.186 34.147 37.107
Cu (ppm) 942 956 960 934 956 984 1006 972 974 964 950 943
NaCN (lb/T) . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 10 . 10
NaCN (lb) . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 53. 4 55. 7
pH 8. 02 7. 99 8. 07 7. 96 7. 99 8. 05 8. 12 8. 05 8. 06 8. 03 7. 95 7. 99
mV -93. 3 -92. 2 -92. 9 -91.6 -92. 3 -95. 6 -98. a -96. 1 -95. 2 -94. 6 -91.2 -93. 4
emf — — — — - — — — — — - —

DO 5. 2 5. 6 5. 6 3. 8 4. 6 6. 0 - 6. 6 6. 2 6. 2 4. 0 5. 5

gal evap or abs 
Tons " " 11
Tons/Ton Ore 
NaCN Cortsump 469 374 526 570 602 562 544 620 585 513 507 474
Cumulative lb 1 1573 1 1946 12472 13043 13644 14207 14750 15370 15955 16468 16975 17449
(lb/Ton Ore) . 01 1 . 009 . 012 . 013 . 014 . 013 . 013 . 014 . 014 . 012 . 012 . 01 1
Cum lb/Ton Ore . 269 . 278 . 290 . 303 . 317 . 330 . 343 . 357 . 371 . 383 . 395 . 406
Net Au (oz) 11.484 11.502 8. 518 10. 734 11.027 10.336 9. 704 10.340 8. 853 9. 070 8. 978 10.753
Net Ag (oz) 29. 824 27.293 22.380 29.651 30.419 31.554 30.545 31.394 31.143 33.650 33.078 36.550
Cum Net Au (oz) 329.324 340.826 349.345 360.078 371.105 381.441 391.145 401.485 410. 339 419.408 428.386 439.139
Cum Net Ag (oz) 444.317 471.610 493.990 523.641 554.060 585.614 616.158 647.553 678. 696 712.345 745.423 781.973

SULFIDE TEST HEAP - CELL t15 
LEACH CYCLE DATA 

Date 10/20 10/21 10/22 10/23 10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31 
Day 25 26 27 28 29 30 31 32 33 34 35 36 

ON SOLUTION1 
Total Gal 121076 96431 127531 130367 131248 132323 127922 124988 128803 128250 133720 133710 
gpm 84 67 89 91 91 92 89 87 89 89 93 93 
Tonl!I 504 402 531 51,3 547 551 533 521 537 534 557 557 
gpm/sq f't .005 .004 . 006 . 006 . 006 .006 .006 .005 . 006 .006 . 006 . 006 
Au <opt> .003 .004 • 003 .002 . 002 . 005 . 003 .004 .004 . 005 . 002 . 000 
Au <oz) 1. 513 1. 607 1. 594 I. 086 1. 094 2.757 1. 599 2.083 2. 147 2.672 I. 114 . 000 
Ag (opt> .001 . 001 • 001 . 001 . 001 . 001 . 001 .001 . 001 . 002 . 001 . 000 
Ag <oz> .504 .402 . 531 .543 . 547 . 551 .533 . 521 . 537 1. 069 . 557 . 000 
Cu <ppm> 692 688 689 676 685 708 716 724 708 732 721 709 
NaCN < l b/T> . 93 . 93 . 99 1.05 1. 10 1.02 1. 02 1. 19 1.09 1.06 1. 01 . 97 
NaCN <lb) 469.2 373.7 526. 1 570.4 601. 6 562.4 543.7 619.7 585.0 566.4 562.7 540.4 
pH 9.71 9.52 9.75 9.76 9.73 9.69 9.76 9.83 9.79 9.74 9.80 9. 77 
rnV -187.9 -180.5 -192.2 -193.3 -192.0 -190.5 -193.2 -198.4 -193.0 -193.8 -197.7 -196.3 
emf 
Cao added < l bl 0 0 0 0 0 0 0 0 0 0 0 0 
DO 7.2 7.0 7.3 7.8 7.6 7.8 0. 1 8.2 8. :s 7.9 7.9 

EFFLUENT, 
Total Gal 133790 121076 ':16431 127531 130367 131248 132323 127922 124988 128803 128250 133720 
gpm 95 84 67 89 91 91 92 89 87 89 89 93 
Ton11 557 504 402 531 543 547 551 533 521 537 534 557 
gpm/sq f't . 006 . 005 • 004 . 006 . 006 . 006 .006 .006 . 005 .006 .006 . 006 
Au <opt> .026 .026 . 025 • 023 .022 .021 . 023 .022 . 021 . 021 . 022 . 021 
Au <oz> 14.271 13.016 10. 125 12.328 12. 1 13 11.429 12.460 11. 939 10.936 11.217 11. 649 11. 868 
Ag (opt> .055 . 055 • 057 .057 .057 . 059 • 056 .060 .061 .064 . 064 . 067 
Ag <oz) 30.382 27.797 22.782 30. 182 30.962 32. 101 31.096 31.927 31.664 34. 186 34.147 37. 107 
Cu (ppm> 942 956 960 934 956 984 1006 972 974 964 9:50 943 
NaCN < lb/T> .oo . 00 • 00 .oo . 00 . 00 .00 .oo .00 .oo . 10 . 10 
NaCN < l bl .o .o .0 .0 .o .o .o .o .o .o 53.4 55.7 
pH 8.02 7.99 8.07 7.96 7.99 8.05 8. 12 a.OS 8.06 8.03 7.95 7.99 
mV -93.3 -92.2 -92.9 -91.6 -92.3 -95.6 -98.8 -96. l -95.2 -94.6 -91. 2 -93.4 
11mf 
DO 5.2 5.6 5.6 3.8 4.6 6.0 6.6 6.2 6.2 4.0 5.5 

gal evap or abs 
Tons " " " 
Tona/Ton Ore 
NaCN Con11ump 469 374 526 570 602 562 544 620 585 513 507 474 
Cumulative lb 11573 l 1946 12472 13043 13644 14207 14750 15370 15955 16468 16975 17449 
(lb/Ton Ore> . 011 .009 . 012 . 013 . 014 .013 . 013 . 014 . 014 .012 • 012 .Oil ., 
Cum lb/Ton 01'"& .269 . 278 .290 . 303 . 317 . 330 . 343 . 357 . 371 . 383 . 395 . 406 I I 

I Nat Au <oz) 11. 484 11. 502 8.518 10.734 11. 027 10.336 9.704 10.340 8.853 9.070 8.978 10.753 

f 
Nat Ag (oz> 29.824 27.293 22.380 29.651 30.419 31.554 30.545 31. 394 31. 143 33.650 33.078 36.550 
Cum Nat Au (oz> 329.324 340.826 349.345 360.078 371. 105 381. 441 391. 145 401. 485 410.339 419.408 428.386 439. 139 
Cun1 Net Ag (oz> 444.317 471.610 493.990 523.641 554.060 585.614 616. 158 647.553 678.696 712.345 745.423 781. 973 

I 
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SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Data 11/01 11/02 11/03 1 1 /04 11/05 11/06 1 1/07 11/08 1 1/09 11/10 11/11 11/12
Day 37 38 39 40 41 42 43 44 45 46 47 48

ON SOLUTIONi
Total Gal 1 42090 134784 134784 132770 132830 135630 137330 138960 135660 138440 141810 140410
gpm 99 94 94 92 92 94 95 97 94 96 98 98
Tons 392 362 362 533 553 565 572 579 565 577 391 585
gpm/sq ft . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006
Au (opt) . 002 . 004 . 003 . 003 . 004 . 003 . 003 . 003 . 007 . 003 . 004 . 003
flu (oz) 1. 184 2. 246 1.685 1. 660 2. 214 1.695 1.717 1.737 3. 957 1.731 2. 364 1.753
Ag (opt) . 001 . 001 . OOl . 001 . 001 . 001 . 001 . 001 . 003 . 001 . 001 . 001
Ag (oz) . 592 . 562 . 562 . 553 . 553 . 565 . 372 . 379 1.696 . 377 . 591 . 385
Cu (ppm) 715 722 732 747 739 732 740 731 757 793 773 773
NaCN (1b/T) 1.09 1.23 1. 16 1. 13 1.10 1. 17 1.08 1.10 1.08 1.07 1.06 1.09
NaCN (lb) 645. 3 690. 8 651.5 636. 2 608. a 661.2 618. 0 636. 9 610. 5 617. 2 626. 3 637. 7
pH 9. 77 9. 92 9. 90 9. 90 10. 22 10. 18 9. 86 9. 79 9. 79 9. 80 9. 83 9. 88
mV -196.7 -203.2 -202.0 -199.7 -215.0 -217.8 -198.9 -196.4 -194.5 -19S.4 -196.5 -199.7
emf - - - - - - - - - -38. 8 -30. 6 -12.6
CaO added (lb) 0 0 0 40 120 80 0 0 0 0 0 0
DO 7. 8 8. 7 1

0

r
o 8. 9 a. 9 8.9 8. 4 8. 1 8. 2 8. 7 8. 7 8.6

EFFLUENTS
Total Gal 133710 142090 134784 134784 132770 132830 133630 137330 138960 135660 138440 141810
gpm 93 99 94 94 92 92 94 95 97 94 96 98
Tons 337 392 S62 S62 553 553 365 572 579 565 577 391
gpm/sq ft . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006
Au (opt) . 022 . 021 . 020 . 020 . 019 . 017 . 017 . 017 .019 . 018 . 018 .018
Au (oz) 12.201 12.374 11.344 11.288 10. 566 9. 353 9. 720 9. 899 11.059 10.231 10.323 10.734
Ag (opt) . 069 . 074 . 073 . 080 . 081 . 083 . 083 . 086 . 086 . 089 . 087 . 086
Ag (oz) 38.609 43.315 41.163 44.816 44. 865 45.771 47.923 48.981 49.678 50.194 50.300 50.874
Cu (ppm) 946 946 912 940 958 918 924 912 921 936 941 919
NaCN (1b/T> . 12 . 26 . 30 . 33 . 32 . 36 . 44 . 58 . 37 . 43 . 44 . 35
NaCN (lb) 66. 9 133. 9 168. 3 183. 3 177. 0 199. 2 248. 7 331.9 214. 2 243. 1 253. a 206. 8
pH 8. 00 7. 98 8. 07 8. 02 8. 00 8. 01 7. 97 7. 93 7. 93 7.93 7. 93 8. 09
mV -93. 6 -93. 9 -98. 3 -93. 4 -92. 3 -97. 1 -95. 3 -92. 7 -91. 1 -89. 0 -91.3 -96. 8
emf - - - - - - - - - 162. 2 157. 3 145. 6
DO 6. 3 7. 3 a. i 7. 8 7. 7 6. 7 7. 3 7. 4 7. 2 7. 7 7. a 8. 1

gal evap or abs 
Tons " " "
Tons/Ton Ore 
NaCN Consump 491 322 466 439 410 413 286 423 367 363 420 381
Cumulative lb 17940 18462 18928 193BS 19797 20210 20496 20918 21286 21649 22069 22450
(1b/Ton Ore) . 01 1 . 012 . 011 . 01 1 . 010 . 010 . 007 . 010 . 009 . 008 . 010 .009
Cum 1b/Ton Ore .417 . 429 . 440 . 451 . 460 . 470 . 477 . 486 . 495 . 503 . 513 .522
Net Au (oz) 12.201 11.190 9. 098 9. 603 8. 907 7. 140 8. 023 8. 183 9. 322 6. 274 8. 595 8. 390
Net Ag (oz) 38.609 42.923 40.604 44. 254 44.312 45.218 47.357 48.409 49.099 48.498 49.723 50.283
Curn Net Au (oz) 451.340 462.530 471.628 481.231 490.13B 497.277 503.302 513.485 522.807 529.081 537.676 546.066

Cum Net Ag (oz) 820.582 863.505 904.109 948.363 992.675 1037.892 1083.230 1133.659 1182.738 1231.256 1280.979 1331.263

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE DATA 

Date 11/01 11/02 11/03 11/04 11/05 11/06 11/07 11/08 11/09 11/10 11/11 11 /12 
Day 37 38 3g 40 41 42 43 44 45 46 47 48 

ON SOLUTlON1 
Total Gal 142090 134784 134784 132770 132830 135630 137330 138960 135660 138440 141810 140410 
gpm '39 94 94 92 92 94 95 97 94 96 96 ga 
Tor,s 592 562 562 553 553 565 572 579 565 577 591 585 
gpm/sq ft . 006 . 006 . 006 . 006 . 006 . 006 . 006 .006 . 006 . 006 . 006 • 006 
Au <opt> . 002 . 004 . 003 . 003 . 004 .003 .0(13 . 003 . 007 . 003 . 004 . (103 
Au (oz) 1. 184 2.246 1. 685 l. 66C1 2.214 I. 695 I. 717 l. 737 3.957 1.731 2.364 1. 755 
Ag <opt> . 001 . 001 • OC1I • oc,1 . 001 . 001 . 001 . 001 .003 . 001 . 001 . 001 
Ag <oz) . 592 . 562 . 562 . 553 .553 . 565 . 572 . 579 1. 696 . 577 . 591 . 583 
Cu < ppm) 715 722 732 74"/ 739 732 740 731 757 795 773 773 
NaCN < 1 b/T> 1.09 1.23 1. 16 1. 15 1. 10 1. 17 1.08 I. 10 1.08 1.07 1.06 1. 09 
NaCN <lb) 645.3 690.8 651. 5 636.2 608.8 661.2 618.0 636.9 610.5 617.2 626.3 637.7 
pH 9.77 9.92 9.90 9.90 10.22 10. 18 9.86 9.79 9.79 9.80 9.83 9.88 
rnv -196.7 -203.2 -202.0 -199.7 -215.0 -217.8 -198.9 -196.4 -194.5 -195.4 -196.5 -199.7 
emf -38.8 -30.6 -12.6 
Cao added <lb) 0 0 0 40 120 80 0 0 0 0 0 0 
DO 7.8 8.7 9.2 8.9 8.9 8.9 8.4 8. 1 8.2 0. 7 8.7 8.6 

EFFLUENT: 
Total Gal 133710 142090 134784 134784 132770 132830 135630 137330 138960 135660 138440 141810 
gprn 93 99 94 94 92 92 94 95 97 94 96 98 
Tons 557 592 562 562 553 553 565 572 579 565 577 591 
gpm/sq ft .006 .006 • 006 .006 .006 .006 . 006 . 006 .006 .006 .006 .006 
Au <opt) . 022 . 021 .020 . 020 . 019 .017 .017 . 017 .019 .018 . 018 . 018 
Au (oz> 12.201 12.374 11. 344 11. 288 10.566 9.353 9.720 9.899 11.059 10.231 10.325 10.754 
Ag <opt> . 069 . 074 .073 . 080 . 081 .083 . 085 .086 .086 . 089 . 087 .086 
Ag <oz> 38.609 43.515 41. 165 44.816 44.865 45.771 47.923 48.981 49.678 50. 194 50.300 50.874 
Cu (ppm> 946 946 912 940 958 918 924 912 921 936 941 919 
NaCN < lb/Tl . 12 • 26 . 30 . 33 . 32 . 36 . 44 . 58 . 37 .43 . 44 . 35 
NaCN <lb) 66.9 153.9 168.5 185.3 177.0 199.2 248.7 331. 9 214.2 243. 1 253.8 206.8 
pH 0.00 7.98 8.07 0.02 8.00 8.01 7.97 7.93 7.93 7.93 7.93 8.09 
rnV -93.6 -93.9 -98.3 -95.4 -92.3 -97. 1 -95.3 -92.7 -91. I -89.0 -91.3 -96.8 
ernf 162.2 157.3 145.6 
DO 6.3 7.3 0. 1 7.8 7.7 6.7 ·,. 5 -, . 4 7.2 7.7 7.8 a. 1 

gal evap or abs 
Tor,s " " " 
Tons/Ton Ore 
NaCN Consump 491 522 466 459 410 413 286 423 367 363 420 381 
Cur,1u lat i ve lb 17940 18462 18928 19388 19797 20210 20496 20918 21286 21649 22069 22450 
( 1 b/Ton Orel . 011 . 012 . 011 . 011 . 010 • 010 . 007 • 010 .009 . 008 • 010 .009 
Cum lb/Ton Ore .417 .429 .440 . 451 .460 . 470 .477 .486 .495 . 503 . 513 .522 
Net Au <ozl 12.201 11. 190 9.098 9.603 8.907 7. 1 40 8.025 0. 103 9.322 6.274 8.595 8.390 
Net Ag (ozl 38.609 42.923 40.604 44.254 44.312 45.218 47.357 48.409 49.099 48.498 49.723 50.283 
Cum Net Au <oz> 451. 340 462.530 471. 628 481.231 490. 138 497.277 505.302 513.485 522.807 529.081 537.676 546.066 
Cum Nst Ag (oz) 820.582 863.505 904. 109 948.363 992.675 1037.892 1085.250 1133.659 1182. 758 1231. 2S6 1280.979 1331.263 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 11/13 11/14 11/15 11/16 11/17
Day 49 50 51 52 53

ON SOLUTION;
Total Gal 138470 138960 139180 135230 128990
gpm 96 97 97 94 90
Tons 577 379 580 563 537
gpm/sq ft . 006 . 006 . 006 . 006 . 006
Au (opt) . 003 . 003 . 002 . 005 . 003
Au (oz) 1.731 1.737 1. 160 2. 817 1.612
Ag (opt) . 001 . 001 . 001 . 001 . OOl
Ag (oz) . 377 . 379 . 580 . 563 . 537
Cu (ppm) 773 763 784 776 790
NaCN (1b/T) 1.07 1. 15 1. 19 1.20 1. 16
NaCN (lb) 617. 3 665. 9 690. 1 676. 2 623. 5
pH 9. 77 9. 73 9. 77 9. 81 9. 70
mV -196.3 -196.2 -197.4 -199.3 -192.0
ernf -25. 4 -37. 2 -43. 3 -13. 3 -22. 1
CaO added (lb) 0 0 0 0 0
DO - - - 8.6 8. 3

EFFLUENT;
Total Gal 150410 153470 158960 139180 160230
gpm 104 107 1 10 1 1 1 1 1 1
Tons 627 639 662 663 668
gpm/sq ft . 007 . 007 . 007 . 007 . 007
Au (opt) . 016 . 013 . 013 .015 . 013
Au (oz) 9. 714 9. 720 9. 803 10.013 8. 879
Ag (opt) . 090 . 081 . 078 . 078 . 074
Ag (oz) 36.090 51.796 51.596 31.800 49.070
Cu (ppm) 889 863 830 839 859
NaCN (1b/T) . 41 . 45 . 41 . 41 . 41
NaCN (lb) 257. 0 287. 8 271.6 271.9 273. 7
pH 7. 89 7. 89 7. 84 7. 83 7. 82
mV -90. 4 -90. 9 -87. 9 -86. 3 -86. 2
ernf 132. 3 105. 4 82. 3 131.5 1 IS. 0
DO - - - 8.2 8. 3

gal evap or abs 
TonB " “ “
Tons/Ton Ore 
NaCN Consump 330 394 418 402 392
Cumulative lb 22779 23173 23392 23994 24386
(lb/Ton Ore) . 008 .009 . 010 . 009 . 009
Cum lb/Ton Ore . 530 . 339 . 549 . 538 . 567
Net Au (oz) 7. 959 7. 989 8. 066 8. 83S 6. 062
Net Ag (oz) 55.505 31.219 51.017 31.220 48. S07
Cum Net Au (oz) 554.025 562. 014 570.079 578.935 584.997
Cum Net Ag (oz) 1386.768 1437. 987 1489.004 1540.224 1588.73

11/18 11/19 11/20 11/21 11/22 11/23 11/24
54 55 56 57 58 59 60

134610 133550 136780 139840 128740 134800 136140
93 93 95 97 89 94 95

561 556 570 583 536 562 567
. 006 . 006 . 006 . 006 . 006 . 006 . 006
. 003 . 003 . 009 . 003 . 005 . 005 . 005
1.683 1.669 5. 129 1.748 2. 682 2. 808 2. 836

. 001 . 002 .014 . 002 . 001 . 002 . 002

. 561 1.113 7. 979 1. 165 . 536 1. 123 1. 135
736 761 769 745 734 750 747
1.05 1.07 1.05 1. io 1.11 1.11 1. 12

588. 9 595. 4 598. 4 640. 9 595. 4 623. 5 635. 3
9. 61 9. 71 9. 73 9. 75 9. 79 9. 83 9. 67
-189.9 -193.2 -194.2 -195.5 -197.6 -195.7 -189.1
-18. 7 56. 4 32. 5 17. 3 -23. 8 72. 0 80. 7

0 0 0 0 0 0 0
8. 6 8. 3 8. 7 a. 7 8. 4 8. 7 9. 3

138990 134610 133550 136780 139840 128740 134800
97 93 93 93 97 89 94

579 361 556 370 383 536 562
. 006 . 006 . 006 . 006 . 006 . 006 . 006
. 015 . 014 . 014 . 013 . 013 . 013 . 013

8. 455 7. 908 7. 623 7. 580 7. 808 7. 081 7. 414
. 076 . 075 . 071 . 072 . 072 . 073 . 074

43.956 42.290 39.620 40.977 41.777 39.031 41.339
863 871 853 833 824 848 836
. 40 . 35 . 48 . 47 . 42 . 38 . 45

231.7 196. 3 267. 1 267. 9 244. 7 203. 8 252. a
7. 76 7. 80 7. 82 7. 85 7. 87 7. 88 7. 85

-84. 4 -83. 5 -86. 4 -87. 9 -89. 6 -85. 7 -85. 3
101.8 153. 3 151.0 144. 4 96. 3 132. 4 155. 2
8. 7 8. 0 7. 9 8. 4 8. 4 8. 5 9. 0

393 328 331 396 392 371 397
24778 25107 25437 25833 26223 26396 26993

. 009 . 008 . 008 . 009 . 009 . 009 . 009

. 576 . 584 . 592 . 601 . 610 .618 .628
6. 843 6.226 5. 954 2. 451 6. 060 4. 399 4.606
43.418 41.729 38.507 32.998 40.612 38.515 40.215

591.840 598. 065 604.019 606.470 612. 530 616.928 621.334
1632.149 1673.878 1712.385 1745.383 1783.993 1824. 510 1864. 72!

SULFIDE TEST HEAP - CELL .is 
LEACH CYCLE DATA 

Date 11/13 11/14 11/15 11 / 16 11/17 11 /18 11/19 11/20 l l /21 11/22 11/23 11/24 
Day 49 50 51 52 53 54 55 56 57 58 59 60 

ON SOLUTION: 
Total Gal 138470 138960 139180 135230 128990 134610 133550 136780 139840 128740 134800 136140 
gpm 96 97 97 94 90 93 93 95 97 89 94 95 
Tons 577 579 580 563 537 561 556 570 583 :536 562 567 
gpm/sq ft .006 . 006 • 006 . 006 .006 • 006 . 006 . 006 .006 . 006 .006 .006 
Au (opt> .003 .003 .002 . 005 . c103 .003 .003 .009 • 003 .oos . 005 .005 
Au <oz> 1. 731 1. 737 1. 160 2.817 1. 612 1. 683 1. 669 s. 129 1. 748 2.682 2.808 2.836 
Ag (opt> .001 • 001 • 001 . 001 . 001 . 001 .002 .014 .002 • 001 .002 .002 
Ag (oz> .577 .579 .580 . 563 . 537 . 561 1. 113 7.979 1. 165 . 536 I. 123 1. 135 
Cu (ppm) 773 765 784 776 790 736 761 769 745 734 750 747 
NaCN <lb/Tl 1.07 1. 15 1. 19 1.20 1. 16 1.05 1.07 1.05 1. 10 I. 1 l l. 11 1. 12 
NaCN ( l bl 617.3 665.9 690. 1 676.2 623.5 588.9 595.4 598.4 640.9 595.4 623.S 635.3 
pH 9.77 9.75 9.77 9.81 9.70 9.61 9.71 9.73 9.75 9.79 9.83 9.67 
mV -196.3 -196.2 -197.4 -199.3 -192.0 -189.9 -193.2 -194.2 -195.5 -197.6 -195.7 -189. 1 
emf -25.4 -37.2 -43.3 -15.3 -22. 1 -18.7 56.4 32.5 17.3 -25.8 72.0 80.7 
cao added <lb) 0 0 0 0 0 0 0 0 0 0 0 0 
DO 8.6 8.3 8.6 8.3 8.7 8. 7 8.4 8.7 9.3 

EFFLUENT1 
Total Gal 150410 153470 158960 159180 160230 13899(1 13461(1 133550 136780 1391340 128740 134800 
gpm 104 107 110 1 I l 111 97 93 93 95 97 89 94 
Tor1s 627 639 662 663 668 579 561 556 57(1 583 536 562 
gpm/sq ft . 007 • 007 .007 . 0(1"/ . 007 .006 . 006 . 006 .006 .006 • 006 • 006 
Au (opt) .016 .015 • 015 • 015 • 013 . 015 . 014 • 014 .013 • 013 .013 .013 
Au <oz> 9.714 9.720 9.803 10.015 8.879 8.455 7.908 7.623 7.580 7.808 7.081 7.414 
Ag <opt) • 090 • 081 . 078 • 078 • 074 • 076 . 075 • 071 .072 .072 • 073 • 074 
Ag <ozl 56.090 51.796 51.596 51.800 49.070 43.956 42.290 39.620 40.977 41.777 39.051 41. 339 
Cu (ppm) 889 865 830 859 859 863 871 853 833 824 848 836 
NaCN <lb/Tl • 41 . 45 . 41 . 41 . 41 .40 . 35 .48 .47 • 42 .38 • 45 
NaCN <lb) 257.0 287.8 271. 6 271. 9 273.7 231. 7 196.3 267. 1 267.9 244.7 203.8 252.8 
pH 7.89 7.89 7.84 7.83 7.82 7.76 7.80 7.82 7.85 7.87 7.88 7.85 
mV -90.4 -90.9 -87.9 -86.S -86.2 -84.4 -85.S -86.4 -87.9 -89.6 -85.7 -0s.s 
emf 132.3 105.4 82.5 131. 5 115. 0 101. 8 153.3 151. 0 144.4 96.3 152.4 155.2 
DO 8.2 8.3 8.7 8.0 7.9 8.4 8.4 8.s 9.0 

gal evap or abs 
Tons 
Tons/Ton Ore 
NaCN Consump 330 394 418 402 392 393 328 331 396 392 371 397 
Cumulative lb 22779 23173 23592 23994 24386 24778 25107 25437 25833 26225 26596 26993 
() b/Ton Orel .008 .009 • 010 • 009 .009 .009 .008 .008 .009 .009 • 009 .009 
Cum lb/Ton Ore .530 • 53'3 • 54'3 • 558 . 567 • 576 . 584 • 592 . 601 • 610 .618 .628 
Net Au (oz) 7.959 7.989 8.066 8.855 6.062 6.843 6.226 5.954 2.451 6.060 4.399 4.606 
Net Ag <oz> 55.505 51. 219 51. 017 51. 220 48.507 43.418 41. 729 38.507 32.998 40.612 38.515 40.215 
Cum Net Au <oz> 554.02:5 562.014 570.079 578.935 584.997 591.840 598.065 604.019 606.470 612.530 616.928 621. :534 
Cum Net Ag (oz) 1386.768 1437.987 1489.004 1340.224 1588.731 1632. 149 1673.878 1712.385 1745.383 178:5.99:5 1824.510 1864.725 



I

SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Data 1 1 /25 11/26 11/27 11/28 1 1/29
Day 61 62 63 64 65

□N SOLUTIONi
Total Gal 137200 136390 135560 137360 135970
gpm 95 95 94 95 94
Tons 572 568 565 572 567
gpm/aq ft . 006 . 006 . 006 . 006 . 006
Au (opt) . 005 . 007 . 005 . 004 . 004
Au (oz) 2. asa 3. 978 2. 824 2. 289 2. 266
Ag (opt) . 002 . 002 . 002 . 002 . 002
Ag (oz) 1. 143 1. 137 1. 130 1. 1 45 1. 133
Cu (ppm) 761 751 767 776 788
NaCN (lb/T) 1. 10 1 . 16 1.08 1.08 1.15
NaCN (lb) 62a. s 659. 2 610. 0 618. 1 651.5
PH 9. 87 9. 87 9. 76 9. 78 9. 71
mV -198.6 -197.8 -193.7 -194.a -192.5
emf 35. 0 34.7 65. 5 43. 5 14.7
CaO added (lb) 0 0 0 0 0
DO 9. 2 9. 0 9. 0 a. a 8. a

EFFLUENTi
Total Gal 136140 137200 136390 135560 137360
gpm 95 95 95 94 95
Toria 567 572 568 565 572
gpm/sq ft . 006 . 006 . 006 . 006 . 006
Au (opt) . 013 . 013 . 012 . 014 .013
Au (oz) 7. 147 7. 375 6. 933 7. 625 7. 669
Ag (opt) . 071 . 071 . 068 . 069 . 069
Ag (oz) 40.388 40.703 38.871 39.199 39.205
Cu (ppm) 805 803 837 814 80S
NaCN (lb/T) . 42 . 45 . 43 . 42 . 39
NaCN (lb) 238. 2 257. 3 244. 4 237. 2 223. 2
pH 7. 89 7. 88 7. 90 7. 90 7. 93
mV -86. 3 -86. 3 -87.2 -87. 6 -89. 3
emf 135. 0 134. 0 146. 4 145. 1 140. 5
DO 8. 9 8. 6 8. 7 8. 2 8. 5

gal evap or abs 
Tone " " “
Tona/Ton Ore 
NaCN Coneump 372 415 373 395 408
Cumulative lb 27364 27779 28152 28547 28955
(lb/Ton Ore) . 009 . 010 . 009 . 009 . 009
Cum lb/Ton Ore . 636 . 646 . 655 . 664 . 673
Net Au (oz) 4. 311 4. 516 2. 955 4. 801 5. 380
Net Ag (oz) 39.254 39.559 37.735 38.070 38.060
Cum Net Au (oz) 625.845 630.361 633.316 638.118 643.497
Cum Net Ag (oz) 1903.979 1943.538 1981.273 2019.342 2057.403

11/30 12/01 12/02 12/03 12/04 12/05 12/06
66 67 68 69 70 71 72

128280 144410 138090 135950 134920 136120 132650
89 100 96 94 94 95 92

535 602 575 566 562 567 553
. 006 . 006 . 006 . 006 . 006 . 006 . 006
. 006 . 004 . 004 . 004 . 005 . 005 . 003

3. 207 2. 587 2. 244 2. 436 2. 867 2. 949 1.603
. 002 . 001 . 001 . 001 . OOl . 002 . 002
1.069 . 542 . 633 . 623 . 787 . 907 1. 105
802 808 824 840 842 800 802
1.15 1. 13 1.20 1.11 1.05 1.06 1.11

614. 7 679. 9 690. 5 628. a 590. 3 601.2 613. 5
9. 72 9. 78 9. 71 9. 73 9. 78 9. 82 9. 71

-192.9 -196.3 -193. 1 -193.7 -197.7 -199.3 -195.8
85. 2 89. 3 55. 1 70. 6 72. 5 71.3 64. 4
0 0 0 0 O 0 0

8. 3 8. 5 a. a 9. 1 9. 2 9. 0 8. 9

135970 128280 144410 138090 135950 134920 136120
94 89 100 96 94 94 95

567 535 602 575 566 562 567
. 006 . 006 . 006 . 006 . 006 . 006 .006
. 015 . 013 . 014 .013 . 014 . 013 .012

8. 215 7. 002 8. 544 7. 422 7. 930 7. 477 7. 033
. 068 . 069 . 065 . 067 . 065 . 066 . 064

38.695 36.881 39. 1 11 38.435 36.933 36.622 36.412
836 833 833 873 855 827 848
. 43 . 43 . 47 . 41 . 45 . 43 . 46

243. 6 229. 8 282. 8 235. 9 254. 9 241.7 260. 9
7. 93 7. 94 8. 04 7. 97 7. 94 7. 95 7. 97

-89. 7 -90. 3 -97. 1 -92. 6 -94. 2 -94. 5 -95. 6
144. 5 142. 4 1 18. 9 122. 0 127. 9 129. 0 126. 0
8. 6 8. 0 8. 6 8. 6 9. 0 8. 7 8. 6

385 397 455 374 349 340 387
29340 29737 30191 30565 30914 31254 31641

. 009 . 009 . 011 . 009 . 008 . 008 . 009

. 682 . 692 . 702 .711 .719 . 727 . 736
5. 949 3. 795 5. 957 5. 178 5. 493 4. 610 4. 084
37.562 3S.812 38.570 37.802 36.310 36.035 35.503

649.446 6S3.241 659.198 664.376 669.871 674.481 678.564
2094.964 2130.776 2169.345 2207.148 2243. 437 2279.492 2314.99

SULFIDE TEST HEAP - CELL il5 
LEACH CYCLE DATA 

Dat111 11/25 11/26 11/27 11/28 1 1/2'3 11/30 12/01 12/02 12/03 12/04 12/05 12/06 
Day 61 62 63 64 65 66 67 68 69 70 71 72 

ON SOLUTION1 
Total Gal 137200 136390 135560 137360 135970 128280 144410 138090 135950 134920 136120 132650 
gpm 95 S5 94 95 94 89 100 96 94 94 95 92 
Tons 572 568 565 572 567 535 602 575 566 562 567 553 
gpm/aq ft . 006 . 006 .006 . 006 .006 . 006 . 006 .006 . 006 .006 .006 . 006 
Au <opt I .005 . 007 • 005 . 004 . 004 . 006 . 004 . 004 .004 . 005 . 005 . 003 
Au (oz> 2.858 3.978 2.824 2.289 2.266 3.207 2.587 2.244 2.436 2.867 2.949 1. 603 
Ag (opt> . 002 . 002 .002 . 002 . 002 . 002 .001 . 001 .001 . 001 .002 . 002 
Ag <oz> 1. 143 1. 137 1. 130 1. 145 1. 133 1. 069 . 542 .633 .623 . 787 .907 1. 105 
Cu (ppm> 761 751 767 776 788 802 808 824 84(1 842 800 802 
NaCN < l b/T> 1. 10 I. 16 1.08 I. 08 I. 15 I. 15 I. 13 I. 20 1. 11 1.05 1.06 1. 11 
NaCN ( lb) 628.8 659.2 610.0 618. I 651. 5 614.7 679.9 690.5 628.8 590.3 601.2 613.!5 
pH 9.87 9.87 9.76 9.78 9.71 9.72 9.78 9.71 9. 73 9.78 9.82 9.71 
mV -198.6 -197.8 -193.7 -194.8 -192.5 -192.9 -196.3 -193. 1 -193.7 -197.7 -199.3 -195.8 
emf 35.0 34.7 65.5 43.5 14.7 85.2 89.3 55. 1 70.6 72. 5 71. 3 64.4 
Ca□ added (lb> 0 0 0 0 0 0 0 0 0 0 0 0 
DO 9.2 9.0 9.0 a.a a.a 8.3 8.5 a.a 9. 1 9.2 '3. 0 8.9 

EFFLUENT, 
Total Gal 136140 137200 136390 135560 137360 135970 128280 144410 138090 135950 134920 136120 
gpm 95 95 95 94 95 94 89 100 96 94 94 95 
Tor,11 567 572 568 565 572 567 535 602 575 566 562 567 
gpm/aq ft . 006 . 006 .006 . 006 . 006 . 006 .006 .006 .006 .006 .006 .006 
Au <opt) ,013 .013 . 012 , 014 .013 .015 . 013 . 014 .013 . 014 . 013 . 012 
Au <oz> 7. 147 7.375 6.933 7.625 7.669 8.215 7.002 8.544 7.422 7.930 7.477 7.033 
Ag <opt> .071 ,071 .068 . 069 . 069 .068 .069 . 065 .067 . 065 .066 . 064 
Ag <oz> 40.388 40.703 38.871 39. 199 39.205 38.695 36.881 39. 111 38.435 36.933 36,822 36.412 
Cu <ppm) 805 803 837 814 80:S 836 833 833 873 855 827 848 
NaCN <lb/Tl . 42 .4:5 . 43 . 42 . 39 .43 .43 , 47 . 41 • 45 , 43 • 46 
NaCN <lb> 238.2 257.3 244.4 237.2 223.2 243.6 229.8 282.8 235.9 254.9 241.7 260.9 
pH 7.89 7.88 7.90 7.90 7.93 7.93 7.94 8.04 7.97 7.94 7.95 7.97 
mV -86.3 -86.3 -87.2 -87.6 -89.3 -89.7 -90.3 -97. 1 -92.6 -94.2 -94.5 -95.6 
emf 135.0 134.0 146.4 145. l 140.S 144.5 142.4 118. 9 122.0 127.9 129.0 126.0 
DO 8.9 8.6 8.7 8.2 0. s 8.6 a.o 8.6 8.6 9.0 8.7 8.6 

gal avap or abs 
Tona II " II 

Tona/Ton Ore 
NaCN Consump 372 415 373 395 408 385 397 455 374 349 340 387 
Cumulative lb 27364 27779 28152 28547 28955 29340 29737 30191 30565 30914 31254 31641 
< 1 b/Ton Orel . 009 . 010 . 009 . 009 . 009 . 009 . 009 .011 .009 . 008 .008 .009 
Cum lb/Ton Or11 .636 .646 • 655 .664 .673 .682 . 692 .702 . 711 .719 • 727 . 736 
Nat Au (oz) 4,311 4,516 2,955 4.801 5,380 5.949 3.795 5.957 5. 178 5.495 4.610 4.084 
Nat Ag <oz> 39.254 39.559 37.735 38.070 38.060 37.562 35.812 38.570 37.802 36.310 36.035 35.505 
Cum Nat Au <oz> 625.845 630.361 633.316 638. 118 643.497 649.446 653.241 659. 198 664.376 669.871 674.481 678.564 
Cum Nat Ag <oz) 1903.979 1943.538 1981. 273 2019.342 2057.403 2094.964 2130.776 2169.345 2207. 148 2243.457 2279.492 2314.997 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 12/07 12/08 12/09 12/10 12/11 12/12 12/13 12/14 12/15 12/16 12/17 12/18
Day 73 74 75 76 77 78 79 80 81 82 83 84

ON SOLUTIONi
Total Gal 140410 134390 135660 133430 134610 135770 134720 133830 133930 134560 133000 134530
gprn 98 93 94 93 93 94 94 93 93 93 92 93
Tone 583 560 565 336 561 566 361 338 558 561 554 561
gpm/eq ft . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006
Au (opt) . 003 . 004 . 003 . 004 . 004 . 003 . 003 . 005 . 003 . 003 . 003 . 004
Au (oz) S. 633 2. 016 1.639 2. 335 2. 356 1.471 1.909 2. 844 1.674 1.514 1.718 1.962
Ag (opt) . 002 . 003 . 001 . 001 . 002 . 002 . 002 . 003 . 002 . 002 . 002 . 003
Ag (oz) . 936 1.512 . 791 . 556 1. 122 1. 131 1.347 1.617 1.283 . 953 1. 108 1. 401
Cu (pprn) 833 828 829 839 743 782 824 739 749 727 681 701
NaCN (1b/T) 1.11 1. 15 1. 13 1.06 1.13 1.09 1.09 1.09 1.05 1.00 1.04 1.06
NaCN (lb) 649. 4 644. 0 638. 7 589. 3 633. a 616. 6 61 1.9 607. 9 585. 9 560. 7 576. 3 594.2
pH 9. 81 9. 81 9. 86 9. 78 9. 81 9. 80 9. 66 9. 82 9. 78 9. 83 9. 79 9. 77
mV -197.3 -198.9 -200.3 -196.3 -197.9 -197.4 -189.6 -197.3 -196.8 -198.3 -197.0 -196.2
emf 71.4 69. 2 59. 4 71.6 68. 7 67. 3 74. 9 77. 1 61. 1 78. 8 63. 7 76. 7
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO 8. 8 9. 0 9. 0 9. 2 9. 6 9. 8 9. 5 9. 2 8. 8 9. 6 9. 4 8. 4

EFFLUENT:
Total Gal 132650 140410 134390 135660 133430 134610 133770 134720 133850 133930 134560 133000
9 Pm 92 98 93 94 93 93 94 94 93 93 93 92
Tore 553 585 560 363 556 561 566 561 558 558 561 554
gpm/sq ft . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006 . 006
Au (opt) . 013 . 012 . 012 .011 .01 1 . 012 .012 . 01 1 . 01 1 . 01 1 .010 .010
Au (oz) 6. 964 7. 255 6. 720 6. 161 6. 004 6. 843 6. 506 6. 006 5. 967 5. 971 5. 719 5. 542
Ag (opt) . 061 . 058 . 058 . 054 . 055 . 053 . 055 . 051 . 050 . 049 . 048 . 046
Ag (oz) 33.439 34.166 32.310 30.750 30.522 29.895 30.944 28.684 27.885 27.232 26.968 25.381
Cu (ppm) 848 833 839 847 833 824 821 844 842 833 824 817
NaCN (1b/T) . 41 . 42 . 40 . 40 . 53 . 52 . 47 . 48 . 52 . 47 . 50 . 49
NaCN (lb) 226. 6 245. 7 224. 0 226. 1 294. 7 291.7 265. 9 269. 4 290. 0 262. 3 280. 3 271.5
pH 8. 02 8. 03 6. 03 8. 10 a. 08 8. 11 8. 15 8. 1 1 8. 1 1 8. 20 8. 20 8. 15
mV -93. 9 -95. 1 -96. 1 -100.4 -101.a -103.1 -104.9 -102.9 -103.9 -105.0 -107.4 -104.5
emf 123. 7 124. 2 120. S 123. 2 120. 3 118. 7 1 16. 7 129. 1 120. 4 117. 8 117. 2 126. 1
DO 8. 6 9. 1 8. 9 8. 9 9. 6 9. 4 8. 9 9. 1 8. 7 9. 5 9. 3 9. 4

gal evap or abs 
Toro " “ "
Tona/Ton Ore
NaCN Consump 404 420 413 295 342
Cumulative lb 32045 3246S 32877 33172 33514
(lb/Ton Ore) .009 . 010 . 010 . 007 . 008
Cum lb/Ton Ore . 745 . 755 . 765 . 771 . 779
Net Au (oz) S. 361 4.622 4. 704 4. 522 3. 669
Not Ag (oz) 32.333 33.230 30.798 29.958 29.966
Cum Net Au (oz) 683.926 688.548 693.2S1 697.773 701.442
Cum Net Ag (oz) 2347.330 2380.561 2411.359 2441.317 2471.283

351 342 318 324 280 305 320
33865 34207 34525 34849 35129 35434 35753

. 008 . 008 . 007 . 008 . 007 . 007 . 007

. 787 . 795 . 803 . 810 . 817 . 824 . 831
4. 487 S. 035 4.098 3. 123 4. 297 4. 205 3.824
28.773 29.813 27. 337 26.268 25.949 26.015 24.273

705.929 710. 964 715.062 718.185 722.482 726.687 730.511
2500.056 2529.869 2557. 206 2583. 474 2609.423 2635.438 2659.710

SULFIDE TEST HEAP - CELL 41S 
LEACH CYCLE DATA 

Oats 12/07 12/08 12/09 12/10 12/11 12/12 12/13 12/14 12/1S 12/16 12/17 12/18 
Day 73 74 7S 76 77 78 79 80 81 82 83 84 

ON SOLUl" I ON 1 

Total Gal 140410 134390 13S660 13343(> 134610 135770 13'•720 13385C> 133930 134560 133000 134530 
gprn 98 93 94 93 93 94 94 93 93 93 92 93 
Tor.ii 585 560 56S 556 561 566 561 558 558 561 554 561 
gpm/sq ft . 006 . 006 . 006 . 0(16 .006 . 006 . 006 . 006 . 006 . 006 .006 . 006 
Au (opt l .005 . 004 .003 . 00'• . 004 . 003 . 003 . 005 .003 . 0(13 .003 . 004 
Au <oz) 2.633 2.016 1. 639 2.335 2.356 1. 471 1. 909 2.844 1. 674 I. 514 1. 718 1. 961: 
Ag (opt> .ooe . 003 . 001 . (101 . 002 . ooe . 002 . 003 .002 . 002 . 002 . 003 
Ag <oz> . 936 1. 512 . 791 . 556 t. 122 1. 131 I. 347 1. 617 1. 283 .953 1. 108 1. 401 
Cu (pprn) 833 828 829 839 743 782 824 739 749 727 681 701 
NaCN (lb/Tl 1. 11 1. 15 1. 13 1.06 I. 13 1.09 I. 09 1.09 I.OS 1.00 1.04 1.06 
NaCN < l bl 649.4 644.0 638.7 589.3 633.8 616.6 61 I. 9 607.9 585.9 560.7 576.3 S94.2 
pH 9.81 9.81 9.86 9. 78 9.81 9.80 9.66 9.82 9.78 9.83 9.79 9.77 
mV -197.3 -198.9 -200.3 -196.3 -197.9 -197.4 -189.6 -197.3 -196.8 -198.3 -197.0 -196.2 
61mf 71.4 69.2 S9.4 71. 6 68.7 67.3 74.9 77. 1 61. 1 78.8 63.7 76.7 
Cao added <lbl 0 0 0 0 0 0 0 0 0 0 0 0 
DO 8.8 9.0 9,0 '3.2 '3. 6 9.8 9.5 9.2 a.a 9.6 9.4 8.4 

EFFLUENT: 
Total Gal 132650 140410 134390 13566(1 133430 134610 135770 134720 133850 133930 134560 133000 
gprn 92 98 93 94 93 93 94 94 93 93 93 92 
Ton11 553 585 560 565 556 561 566 561 558 558 561 554 
gpm/sq ft . 006 . 006 .006 . 006 . 006 .006 .006 .006 .006 . 006 .006 . 006 
Au <opt> .013 .012 . 012 , 011 .011 . 012 .012 . 011 . 011 . 011 .010 . 010 
Au <oz> 6.964 7.255 6.720 6. 161 6.004 6.843 6.506 6.006 5.967 5.971 5.719 5.542 
Ag (opt l . 061 .058 . 058 . 054 • 055 . 053 .055 . 051 . 050 • 049 .048 .046 
Ag lozl 33.439 34. 166 32.310 30.750 30.522 29.895 30.944 28.684 27.885 27.232 26.968 25.381 
Cu <ppm> 848 833 839 847 833 824 821 844 842 833 824 817 
NaCN <lb/Tl . 41 . 42 .40 . 40 . 53 . 52 . 47 . 48 . 52 • 47 .so . 49 
NaCN <lbl 226.6 245.7 224.0 226. I 294.7 291.7 265.9 269.4 290.0 262.3 280.3 271. S 
pH 8.02 8.03 8.03 0. 10 8.08 8. 11 a. 1s a. 11 8. 11 8.20 8.20 8. 15 
mV -93.9 -95. l -96. l -100.4 -101.8 -103. 1 -104.9 -102.9 -103.9 -105.0 -107.4 -104.S 
mmf' 123.7 124.2 120.5 123.2 120.3 118.7 116. 7 129. 1 120.4 117.8 117.2 126. 1 
DO 8.6 9. 1 8.9 8.9 9.6 9.4 8.9 9. 1 8.7 9.5 9.3 9.4 

gal evap or abs 
Tonio'! " " " 
Ton111/Ton Ore 
NaCN Conaump 404 420 413 295 342 351 342 318 324 280 305 320 
Cumulativa lb 32045 32465 32877 33172 33514 33865 34207 34525 34849 35129 35434 35753 
<lb/Ton Oral .009 .010 . 010 . 007 . 008 . 008 . 008 .007 .008 . 007 . 007 .007 
Cum lb/Ton Ore .745 .755 .765 .771 .779 . 787 . 795 .803 . 810 .817 .824 . 831 
Net Au (oz> 5.361 4.622 4.704 4.:522 3.669 4.487 5.035 4.098 3. 123 4.297 4.205 3.824 
Not Ag <oz> 32.333 33.230 30.798 29.958 29.966 28.773 29.813 27.337 26.268 25.949 26.015 24.273 
Cum Nat Au (oz> 683.926 688.548 693.251 697.773 701. 442 705.929 710. 964 715.062 718. 185 722.482 726.687 730.511 
Cum N•t Ag 1oz) 2347.330 2380.561 2411.359 2441. 317 2471. 283 2500.056 2529.869 2557.206 2583.474 2609.423 2635.438 2659. 710 

~ 
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SULFIDE TEST HEAP - CELL M5
LERCH CYCLE DOTS

Dats 12/19 12/20 12/21 12/22 12/23
Day BS 86 87 88 89

ON SOLUTION:
Total Sal 133210 132230 134200 139350 123480
gpm 93 92 93 97 86
Tons 333 331 539 381 313
gpm/sq ft . 006 . 006 . 006 . 006 . 005
Ru (opt) . 003 . 004 . 006 . 004 . 002
flu (02) 2. 664 2. 369 3. 523 2. 032 . 926
Rg (opt) . 003 . 005 . 004 . 003 . 001
Rg (oz) 2. 664 2. 975 2. 460 1.568 . 617
Cu (ppm) 681 692 727 734 746
NaCN (1b/T) 1.00 1. 10 1.07 1.17 1. 14
NaCN (lb) 533. 0 606. 1 598. 3 679. 3 586. 5
pH 9. 82 9. 77 9. 80 9. 75 9. 89
mV -198.6 -197.6 - - -
omf 81.0 76. 7 54. 1 68. 4 59. 1
CaO added (lb) 0 0 0 0 0
DO 8. 2 7. 7 7. 9 7. 7 a. o

EFFLUENT:
Total Gal 134330 133210 132230 134200 139350
gpm 93 93 92 93 97
Tons 361 555 551 539 581
gpm/sq ft .006 . 006 . 006 . 006 . 006
Ru (opt) . 010 . 009 . 009 . 015 . 009
Ru (oz) 3. 437 4. 995 4. 939 8. 108 5. 400
Rg (opt) . 044 . 043 . 043 . 039 . 041
Rg (oz) 24.832 23.922 23.526 21.696 23.748
Cu (ppm) 773 781 770 748 750
NaCN (1b/T) . 49 . 47 . 47 . 52 . 47
NaCN (lb) 274.7 260. 9 259. 0 290. 8 272. 9
pH 8. 13 8. 17 8. 21 8. 39 8. 34
mV -103.1 -106.2 - - -
omf 127. 4 126. 4 117. 8 116. a 116. 6
DO 9. 0 8. 9 a. 9 8. 8 8. 6

gal evap or abs 
Tons " " "
Tons/Ton Ore 
NaCN Consump 294 347 308 406 324
Cumulative lb 36048 36395 36702 37109 37433
(lb/Ton Ore) . 007 . 008 . 007 . 009 . 008
Cum lb/Ton Ore . 838 . 846 . 853 . 863 . 870
Net Ru (oz) 3. 473 2. 331 2. 590 4. 585 3. 368
Not Rg (oz) 23.431 21.258 20.551 19.233 22.180
Cum Net Ru (oz) 733.986 736.317 738. 907 743.492 746.860
Cum Net Rg (oz) 2683.141 2704.399 2724.949 2744.183 2766.365

12/24 12/25 12/26 12/27 12/28 12/29 12/30
90 91 92 93 94 95 96

136010 129220 132150 1 40590 136800 131810 132480
94 90 92 98 95 92 92

567 538 551 586 370 549 552
. 006 . 006 . 006 . 006 . 006 . 006 . 006
. 002 . 004 . 003 . 004 . 004 . 003 .002
1.360 1.992 1.817 2. 109 2. 280 1.703 . 994

. 001 . 002 . 003 . 002 . 002 . 001 . 001

. 510 1. 131 1.377 1. 172 1. 140 . 659 . 607
742 737 729 720 745 739 772
1.01 1.00 1. OO 1.03 1.05 1. 10 1.08

572. 4 538. 4 550. 6 603. 4 398. 3 604. 1 596. 2
9. 76 9. 69 9. 62 9. 63 9. 66 9. 73 9. 68

65. 4 66. 2 63. 8 65. 1 38. 1 68. 6 68. 1
0 0 0 0 0 0 0

8. 0 8. 1 8. 0 7. 6 8. 4 8. 6 8. 6

123480 136010 129220 132150 140590 136800 131810
86 94 90 92 98 95 92

515 367 538 551 386 570 549
. 005 . 006 . 006 . 006 . 006 .006 . 006
.010 . 012 . 01 1 .011 . 010 . 010 . 008

5. 042 6. 837 6. 084 6. 1 12 3. 916 5. 757 4. 504
. 043 . 041 . 041 . 040 . 039 . 038 . 037

22.072 23.063 21.967 21.970 22.729 21.489 20.321
759 737 770 762 778 766 763
. 51 . 53 . 46 . 53 . 49 . 46 . 50

262. 4 300. 4 247. 7 291. a 287. 0 262. 2 274. 6
8. 18 8. 38 8. 23 8. 18 8. 20 8. 23 8. 18

1 14. 5 1 15. 3 113. 3 114.4 112. 1 113. 7 114.8
8. 2 8. 4 8. 4 8. 1 a. a 8. 4 7. 8

272 291 259 316 336 330 287
37705 37996 38254 38571 38907 39237 39524

. 006 . 007 . 006 . 007 . 008 . 008 . 007

. 877 . 884 .890 . 897 . 905 .912 . 919
4. 116 5. 497 4.092 4. 293 3. 808 3. 477 2. 801
21.455 22.535 20.837 20.593 21.557 20.349 19.662

750.976 756.473 760.565 764.860 768.667 772.144 774.943
2787.819 2810.374 2831.211 2851.804 2873.362 2893.711 2913. 371

SULFIDE TEST HEAP - CELL liS 
LEACH CYCLE DATA 

Dat11 12/19 12/20 12/21 12/22 12/23 12/24 12/25 12/26 12/27 12/28 12/29 12/30 
Day 85 86 87 88 89 90 91 92 93 94 95 96 

ON SOLUTION: 
Total Gal 133210 132230 13420(1 139350 123480 136010 12':l220 132150 14(>590 136800 131810 132480 
gpm 93 92 S3 97 86 94 90 92 98 95 92 92 
ToY,e 555 551 559 sat 515 567 538 551 586 570 549 552 
gprn/eq ft .006 . (106 • 006 .006 . 005 . 006 • (H)6 . 006 .006 • 006 . 006 . 006 
Au (opt> .005 . 004 . 006 . (104 . 0(>2 . 002 . 00'1 . 003 .004 .004 .003 .002 
Au <oz> 2.664 2.369 3.523 2.032 . 926 1. 360 1. 992 1. 817 2. 109 2.280 1. 703 . 994 
Ag <opt> . 00:5 .005 . 004 .003 . 001 . 001 .002 . 003 . 002 .002 .001 • 001 
Ag (oz) 2.664 2.975 2.460 1. 568 . 617 .510 1. 131 1. 377 1. 172 1. 140 .659 . 607 
Cu (ppm> 681 692 727 734 746 742 737 729 720 745 759 772 
NaCN ( 1 b/T> 1.00 1. 10 1.07 1. 1 7 1. 14 1. 01 1.00 1.00 1.03 1.05 1. 10 1.08 
NaCN ( l bl 555.0 606. 1 598.3 679.3 586.5 572.4 538.4 550.6 603.4 598.5 604. l 596.2 
pH 9.82 9.77 9.80 9.75 9.89 9.76 9.69 9.62 9.63 9.66 9.73 9.68 
mV -198.6 -197.6 
wmf' 81.0 76.7 54. 1 68.4 59. I 65.4 66.2 63.8 65. 1 58. 1 68.6 68. I 
cao added Cl bl 0 0 0 0 0 0 0 0 0 0 0 0 
DO 8.2 7.7 7.9 7.7 8.0 8.0 8. I 8.0 7.6 8.4 8.6 8.6 

EFFLUENT, 
Totel Gal 134530 133210 132230 134200 139350 123480 136010 129220 132150 140590 136800 131810 
gpm 93 93 92 93 97 86 94 90 92 98 95 92 
Tons 561 555 551 559 581 515 567 538 551 586 570 549 
gpm/&q f't .006 . 006 . 006 .006 .006 . 005 . 006 .006 .006 . 006 .006 .006 
Au <opt> . 010 . 009 . 009 .015 . 009 • 010 . 012 • 011 . 011 . 010 • 010 .008 
Au <oz> 5.437 4.995 4.959 a. 10a 5.400 5.042 6.857 6.084 6. 112 5.916 5.757 4.504 
Ag <opt) . 044 .043 . 043 .039 . 041 . 043 • 041 . 041 . 040 .039 .038 .037 
Ag (oz) 24.832 23.922 23.526 21.696 23.748 22.072 23.065 21. 967 21.970 22.729 21. 489 20.321 
Cu (ppm) 773 781 770 748 750 759 757 770 762 778 766 763 
NaCN (lb/Tl . 49 .47 • 47 . 52 . 47 . 51 . 53 .46 . 53 .49 • 46 . 50 
NaCN <lb) 274.7 260.9 259.0 290.8 272.9 262.4 300.4 247.7 291.8 287.0 262.2 274.6 
pH 8. 1:5 8. 17 8.21 8.39 8.34 8. 18 8.38 8.23 8. 18 8.20 8.23 a. 10 
mV -105. 1 -106.2 
emf' 127.4 126.4 111. a 116. a 116. 6 114. 5 115. 3 113.3 114. 4 112. 1 115. 7 114. 8 
DO 9.0 8.9 8.9 8.8 8.6 a.2 8.4 a. 4 a. 1 a.a 8.4 7.8 

gal Bvap or abe 
Tor,s " " 
Tona/Ton Ore 
NaCN Consump 294 347 308 406 324 272 291 259 316 336 330 287 
Cumulative lb 36048 36395 36702 37109 37433 37705 37996 38254 38571 38907 39237 39524 
(lb/Ton Ore) .007 .ooa • 007 .009 .008 . 006 . 007 .006 .007 .008 . 008 . 007 
Cum lb/Ton Ore .838 .846 .853 . 863 . 870 .877 . 884 .890 .897 .905 • 912 . 919 
Nat Au <oz) 3.47:5 2.331 2.590 4.585 3.368 4. 116 5.497 4.092 4.295 3.808 3.477 2.801 
Nat Ag Coz> 23.431 21.258 20.551 19.235 22. 180 21.455 22.555 20.837 20.593 21. :557 20.349 19.662 -~ Cum Nat Au (oz> 733.986 736.317 738.907 743.492 746.860 750.976 756.473 760.565 764.860 768.667 772. 144 774.945 
Cum Net Ag <oz> 2683. 141 2704.399 2724.949 2744. 185 2766.365 2787.819 2810.374 2831. 211 2851.804 2073.362 2893.711 2913.372 

~ 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Data 12/31 01/01 01/02 01/03 01/04 01/05 01/06 01/07 01/08 01/09 01/10 01/11
Day 97 98 99 100 101 102 103 104 105 106 107 108

ON SOLUTION!
Total Gal 132480 132650 139290 137550 125280 125280 123280 138240 138240 143440 171360 159840
gpm 92 92 97 96 87 87 87 96 96 101 119 1 11
Tone 552 333 580 573 522 522 522 576 576 606 714 666
gpm/sq ft . 006 . 006 . 006 . 006 . 005 . 003 . 003 . 006 . 006 . 006 . 007 . 007
Au (opt) . 001 . 002 . 003 . 003 . 003 . 003 . 003 . 003 . 002 . 002 . 003 . 002
Au (oz) . 773 . 884 1.451 1.490 1.357 1.357 1.357 1.440 1.267 1.273 1.999 1.332
Ag (opt) . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001 . 001
Ag (oz) . 607 . 553 . 522 . 573 . 470 . 574 . 679 . 806 . 518 . 606 . 857 . 799
Cu (ppm) 731 723 710 731 759 761 758 763 766 749 753 771
NaCN (lb/T) 1.07 1.07 1.21 1. 18 1. 16 1. 16 1. 12 1.17 1.23 1. 19 1.23 1.13
NaCN (lb) 590. 6 591.4 702. 3 676. 3 605. 5 605. 3 584. 6 673. 9 720. 0 721. 1 878. 2 752. 6
pH 9. 55 9. 60 9. 68 9. 70 9. 66 9. 66 9. 63 9. 69 9. 64 9. 66 9. 67 9. 67
mV — — — — — — — - — — - —
finif 74. a 71.9 66. 2 67. 1 30. 1 64. 8 43. 3 66. 9 58. 2 36. 9 64. a 64. 0
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO 6. 9 6. 7 7. 8 a. 4 7. 6 7. 8 7. 9 a. i 7. 2 7. 9 7. 7 7. 8

EFFLUENTi
Total Gal 132480 132480 132650 139290 137550 125280 125280 125280 138240 138240 145440 171360
gpm 92 92 92 97 96 87 87 87 96 96 101 1 19
Torts 552 552 553 580 573 522 322 522 576 376 606 714
gpm/sq ft . 006 . 006 . 006 . 006 . 006 . 005 . 003 . 005 . 006 . 006 . 006 . 007
Au (opt) . 009 . 01 1 . 009 . 008 . 008 . 008 . 009 . 008 . 009 . 008 . 009 . 008
Au (oz) 5. 189 5. 851 5. 085 4. 759 4. 528 4. 333 4. 489 4. 333 5. 069 4. 666 5. 131 5. 426
Ag (opt) . 039 . 038 . 037 . 035 . 033 . 033 . 034 . 034 . 032 . 031 . 031 . 028
Ag (oz) 21.307 21.197 20.505 20.313 18.913 17.226 17.391 17.696 18.605 17.626 18.544 19.633
Cu (ppm) 753 745 752 740 774 763 765 775 782 768 792 777
NaCN (lb/T) . 56 . 56 . 56 . 55 . 54 . 60 .61 . 61 . 70 . 67 . 68 . 63
NaCN (lb) 309. 1 309. 1 309. 5 319. 2 309. 5 313. 2 318. 4 318. 4 403. 2 385. 9 412. 1 449. a
pH 8. 16 8. 17 8. 18 8. 20 8. 19 8. 20 8. 22 8. 21 8. 22 8. 27 8. 28 8. 34
mV — — — — — — — — — — — —
smf 115. 1 112. a 1 13. 9 110. 7 101.5 109. 7 106. 2 108. 4 109. 7 106. 9 109. O 106. 4
DO 6. 3 7. 2 7. 9 8. 3 7. 5 7. 3 7. 0 8. 1 6. 9 7. 1 7. 4 7. 4

gal svap or abe
Torts ........
Torts/Ton Ore 
NaCN Conoump 282 282 383 367 292 287 266 271 334 309 428 353
Cumulative lb 39803 40087 40470 40837 41129 41416 41682 41953 42287 42596 43025 43378
(lb/Ton Ore) . 007 . 007 . 009 . 009 . 007 . 007 . 006 . 006 . 008 . 007 .010 . 008
Cum lb/Ton Ore . 926 . 932 . 941 . 950 . 956 . 963 . 969 . 976 . 983 . 991 1.001 1.009
Net Au (oz) 4. 195 5. 078 4. 201 3. 308 3. 038 2.975 3. 132 2.975 3. 629 3. 398 3. 878 3. 427
Net Ag (oz) 20.700 20.590 19.933 19.791 18. 340 16.736 17.017 17.017 17.798 17.107 17.938 18.778
Cum Net Au (oz) 779.140 784.219 788.419 791.728 794.765 797.741 800.873 803.648 807.477 810.873 814.754 818. 181
Cum Net Ag (oz) 2934.072 2954.662 2974.615 2994.403 3012.745 3029.502 3046.519 3063. 536 3081.334 3098.442 3116.379 3135.137

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Data 12/31 01/01 01/02 01/03 01/04 01/05 01 /06 01 /07 01/08 01/09 01/10 01/11 
Day 97 98 99 100 101 102 103 104 105 106 107 108 

ON SOLUTION, 
Total Gal 132480 132650 139290 137550 125280 125280 12:3280 138240 138240 145440 171360 159840 
gpm 92 92 97 96 87 87 87 96 96 101 119 111 
TOl'Hil 552 553 580 573 522 522 522 576 576 606 714 666 
gpm/sq ft . 006 . 006 . 006 .1.)06 . 005 . 005 . 005 . 006 • 006 .006 .007 . 007 
Au (opt> • 001 . 002 .003 . 003 .003 .003 . 003 . 003 .002 . 002 . 003 . 002 
Au (oz> . 773 . 884 1.451 I. 49(1 I. 357 1. 357 1. 357 1. 440 1. 267 1. 273 1. 999 1. 332 
Ag loptl . 001 .001 • 001 . 001 . 001 . 001 . 001 . 001 .001 . 001 . 001 . 001 
Ag <oz> .607 .553 . 522 . 573 . 470 . 574 .679 . 806 . 518 .606 . 857 . 799 
Cu (ppm> 731 723 710 731 759 761 758 763 766 71,9 753 771 
NaCN <lb/Tl 1.07 1.07 1. 21 1. 18 1. 16 1. 16 1. 12 1. 17 1.25 1. 19 1. 23 1. 13 
NaCN <lb) 590.6 591.4 702.3 676.3 605.5 605.5 584.6 673.9 720.0 721. 1 878.2 752.6 
pH 9.55 9.60 9.68 9.70 9.66 9.66 9.63 9.69 9.64 9.66 9.67 9.67 
mV 
&1r,1f 74.8 71.9 66.2 67. 1 30. 1 64.8 43.5 66.9 58.2 56.9 64.8 64.0 
cao addlild ( 1 bl 0 0 0 0 0 0 0 0 0 0 0 0 
DO 6.9 6.7 7.8 8.4 7.6 7.8 7.9 8. 1 7.2 7.9 7.7 7.8 

EFFLUENT, 
Tot al Gal 132480 132480 132650 139290 137550 125280 12528(1 125280 13824(1 138240 145440 171360 
gpm 92 92 92 97 96 87 87 87 96 96 101 119 
Tonlil 552 552 553 580 573 522 522 522 576 576 606 714 
gpm/sq ft .006 .006 • 006 . 006 . 006 . 005 .005 . 005 .006 . 006 .006 .007 
Au Coptl . 009 . 011 . 009 • 008 . 008 . 008 . 009 . 008 .009 .008 . 009 .008 
Au (oz> 5. 189 5.851 5.085 4.759 4.528 4.333 4.489 4.333 5.069 4.666 5. 151 5.426 
Ag (opt l .039 .038 .037 . 035 . 033 . 033 . 034 . 034 .032 .031 . 031 .028 
Ag <oz> 21. 307 21. 197 20.505 20.313 18.913 17.226 17.591 17.696 18.605 17.626 18.544 19.635 
Cu (ppm> 753 745 752 740 774 763 765 775 782 768 792 777 
NaCN < 1 b/Tl . 56 .56 . 56 • 55 . 54 .60 .61 . 61 .70 • 67 .68 .63 
NaCN ( lb> 309. 1 309. 1 309.5 319.2 309.5 313.2 318.4 318.4 403.2 385.9 412. 1 449.8 
pH 8. 16 8. 17 8. 18 8.20 8. 19 8.20 8.22 8.21 8.22 8.27 8.28 8.34 
mV 
amf 115. 1 112.8 113.9 110.7 101. 5 109.7 106.2 108.4 109.7 106.9 109.0 106.4 
DO 6.5 7.2 7.9 8.5 7.5 7.3 7.0 8. 1 6.9 7. 1 7.4 7.4 

gal evap or abs 
Tc,n11 " " 

r 

Tons/Ton Ore 
NaCN Coneump 282 282 383 367 292 287 266 271 334 309 428 353 
Cumulative lb 39805 40087 40470 40837 41129 41416 41682 41953 422137 42596 43025 43378 
(lb/Ton Orel .007 . 007 . 009 . 009 . 007 . 007 . 006 .006 .008 .007 • 010 .008 
Cum lb/Ton Ore . 926 .932 . 941 . 950 . 956 .963 . 969 .976 .983 .991 l. 001 1. 009 
Net Au (oz) 4. 195 5.078 4.201 3.308 3.038 2.975 3. 132 2.975 3.629 3.398 3.878 3.427 

f 

Nat Ag <oz) 20.700 20.:590 19.953 19.791 18.340 16.756 17.017 17.017 17.798 17. 107 17.938 18.778 
Cum Net Au <oz> 779. 140 784.219 788.419 791.728 794.765 797.741 800.873 803.848 807.477 810.875 814.754 818. 181 
Cum Nat Ag (oz) 2934.072 29:54.662 2974.615 2994.405 3012.745 3029.502 3046.:519 3063.536 3081.334 3098.442 3116. 379 3135.1:57 



SULFIDE TEST HEAP - CELL #5
LEACH CYCLE DATA

Date 01/12 01/13 01/14 01/15 01/16 01/17 01/18
Day 109 110 1 1 1 1 12 1 13 1 14 1 15

ON SOLUTION:
Total Gal 143440 152640 152640 132480 103680 103680 110880
QPm 101 106 106 92 72 72 77
Torts 60S 636 636 332 432 432 462
gpm/sq ft . 006 . 007 . 007 . 006 . 003 . 005 . 005
Au (opt) . 004 . 001 . 003 . 002 . 002 . 002 . 002
Au (oz) 2. 121 . 445 3. 307 . 883 . 821 . 821 . 832
Ag (opt) . 001 . 001 . 001 . 002 . 001 . 001 . 001
Ag (oz) . 667 . 636 . 572 . 828 . 475 . 475 . 416
Cu (ppm) 770 778 758 760 826 737 747
NaCN (1b/T) 1. 19 1. 18 1.12 1.21 1.20 1.20 1. 16
NaCN (lb) 721. 1 750. 5 712. 3 667. 9 518. 4 518. 4 535. 9
pH 9. 70 9. 71 9. 72 9. 61 9. 65 9. 57 9. 69
mV - - - - - - -

emf 38. 2 70. 5 59. 8 71.2 72. 4 67. 6 67. 3
CaO added (lb) 0 0 O 0 0 0 0
DO 8. 3 8. 6 8. 3 7. 9 8. 1 7. 9 8. 0

EFFLUENT:
Total Gal 159840 145440 152640 132640 132480 103680 103680
gpm 1 11 101 106 106 92 72 72
ToriB 666 606 636 636 552 432 432
gpm/sq ft . 007 . 006 . 007 . 007 . 006 . 005 . 005
Au (opt) . 009 . 007 . 01 1 . 007 . 007 . 01 1 . 008
Au (oz) S. 728 4. 484 7. 060 4. 579 3. 864 4. 795 3. 370
Ag (opt) . 027 . 027 . 025 . 026 . 026 . 027 . 027
Ag (oz) 17.782 16.241 16.027 16.536 14.373 11.837 11.837
Cu (ppm) 772 780 759 762 734 751 771
NaCN (1b/T) . 60 . 58 . 59 . 71 . 70 . 72 . 69
NaCN (lb) 399. 6 351.5 375. 2 451.6 386. 4 311.0 298. 1
pH 8. 34 8. 37 8. 42 8. 37 8. 38 8. 74 8. 50
mV - - - - - - -
emf 1 16. 4 108. 1 106. 9 105. 2 105. 9 97. 8 100. 8
DO 7. 7 a. 2 8. 4 7. 9 a. 4 a. 2 8. 2

gal evap or aba
Torts ........
Tona/Tort Ore 
NaCN Cortsump 370 375 261 282 207 220 208
Cumulative lb 43747 44123 44383 44663 44872 45093 45300
(lb/Tort Ore) . 009 . 009 . 006 . 007 . 005 . 005 . 005
Cum lb/Tort Ore 1.017 1.026 1.032 1.039 1.043 1.049 1.053
Net Au (oz) 4. 396 2. 363 6. 614 1.272 2. 981 3. 974 2. 549
Net Ag (oz) 16.983 15.574 15.391 15.964 13.745 11.362 11.362
Cum Net Au (oz) 822.376 824.940 831.554 832.826 835.807 839.781 842.330
Cum Net Ag (oz) 3132.140 3167.715 3183.106 3199.069 3212.814 3224.176 3235.537

l

01/19 01/20 01/21 01/22 01/23
1 16 1 17 1 18 1 19 120

118080 118080 125280 118080 118080
82 82 87 82 82

492 492 322 492 492
. 005 . 005 . 005 . 005 . 005
. 004 . 004 . 002 . 003 . 002

1.722 1.820 1.096 1.378 1. 132
. 001 . 001 . 000 . 001 . 001
. 492 . 246 . 209 . 344 . 394
745 760 753 725 713
1. 15 1.06 1.14 1.07 1.05

565. 8 521.5 595. 1 526. 4 516. 6
9. 71 9. 72 9. 72 9. 56 9. 60

69. 9 76. 9 81.6 88. 0 89. 6
0 0 0 0 0

110880 118080 118080 125280 118080
77 82 82 87 82

462 492 492 522 492
. 005 . 003 . 005 . 005 . 005
. 010 .010 . 008 . 010 . 006

4. 712 4. 822 3. 887 4. 959 3. 001
. 028 . 027 . 027 . 027 . 026
12.890 2. 173 2. 173 2. 332 2. 1 16
761 769 758 761 740
. 71 . 67 . 71 . 67 . 68

328. 0 54. 9 58. 2 58. 3 55. 8
8. 48 8. 56 8. 58 8. 51 8. 52

103. 8 109. 0 1 15. 8 1 12. 9 1 12. 3

511 463 537 471 172
4581 1 46275 4681 1 47282 47454

. 012 .011 . 012 . 011 .004
1.065 1.076 1.089 1. 100 1. 104
3. 881 3. 100 2. 066 3. 863 1. 624
12.474 1.681 1.927 2. 123 1.771

846.211 849.311 851.377 855.240 856.863
3248.011 3249.692 3251.619 3253.742 3235.51;

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Date 01/12 01/13 01/14 01/15 01/16 01/17 01/18 01/19 01/20 01/21 01/22 01/23 
Day 109 110 I 1 1 112 113 I 14 115 116 117 118 119 120 

ON SOLUTION: 
Total Gal 145440 152640 15264(1 132480 103680 103680 110880 118080 118080 125280 118080 118080 
gpm 101 l 05 105 92 72 72 77 82 82 87 82 82 
TOY1B 606 536 636 5!32 1+32 432 1+62 492 492 522 492 492 
gpm/aq ft . 006 .007 • 007 . 006 • 005 . 005 .005 .005 .005 . 005 .005 .005 
Au (opt> • 001+ . 001 . 005 . 002 . 002 . 002 . 002 ,004 .004 . c,02 .003 .002 
Au <oz> 2. 121 .445 3.307 .883 .821 .821 . 832 1.722 I. 820 1. 096 1. 378 1. 132 
Ag (opt> .001 • 001 .001 . oc,2 . 001 . 001 . 001 . 001 .001 .000 • 001 • 001 
Ag (oz> • 667 .636 . 572 . 828 .475 . 475 . 416 .492 .246 • 209 • 344 • 394 
Cu (ppm> 770 778 758 760 826 737 747 745 760 753 725 715 
NaCN ( lb/Tl I. 19 I. 18 l. 12 I. 21 1.20 I. 20 I. 16 1. 15 1.06 I. 14 1.07 1.05 
NaCN ( lb) 721. I 750.5 712.3 567.9 518.4 518.4 535.9 565.8 521. 5 595. 1 526.4 516.6 
pH 9.70 9.71 S.72 9.61 9.65 9.57 9.69 9.71 9.72 9.72 9.56 9.60 
rnV 
emf 58.2 70.5 59.8 71.2 72.4 67.6 67.3 69.9 76.9 81. 6 88.0 89.6 
Cao added <lb> 0 0 0 0 0 0 0 0 0 0 0 0 
DO 8.3 8.6 8.3 7.9 8. I 7.9 8.0 

EFFLUENT: 
Total Gal 159840 145440 152640 152640 132480 103680 103680 110880 118080 118080 125280 110c,00 
gpm 1 11 101 106 106 92 72 72 77 82 82 87 82 
Tona 666 606 536 636 552 432 432 452 492 492 522 492 
gprn/aq ft .007 • 006 .007 • 007 .006 .005 .005 ,005 . 005 • 005 .005 • 005 
Au <opt> • 009 • 007 • 011 • 007 • 007 . 01 I . 008 • 010 • 01 c, . 008 .010 • 006 
Au <oz> 5.728 4.484 7.060 4.579 3.864 4.795 3.370 4.712 4.822 3.887 4,959 3.001 
Ag <opt> .027 • 027 .025 . 026 . 026 . 027 . 027 • 028 . 027 • 027 .027 .026 
Ag (oz) 17.782 16.241 16.027 16.536 14.573 11. 837 11. 837 12.890 2. 173 2. 173 2.332 2. 116 
Cu (ppm> 772 780 759 762 754 751 771 761 769 758 761 740 
NaCN ( l b/T> .60 • 58 . 59 • 71 . 70 • 72 . 69 . 71 .67 . 71 . 67 . 68 
NaCN <lb) 399.6 351.5 375.2 451. 6 386.4 311. 0 298. 1 328.0 51,. 9 58.2 58.3 55.8 
pH 8.34 8.37 8.42 8.37 8.38 8.74 8.50 8.48 8.56 8.58 8.51 8.52 
mV 
emf 116. 4 108. 1 106.9 105.2 105.9 97.8 100.8 103.8 109.0 115.8 112.9 1 l2. 3 
DO 7.7 8.2 8.4 7.9 8.4 8.2 8.2 

gal evap or abs 
Tons " " 
Tona/Ton Ore 
NaCN Conaump 370 375 261 282 207 220 208 511 463 537 471 172 
Cumulative lb 43747 44123 44383 44665 44872 45093 45300 4581 l 46275 46811 47282 47454 
(lb/Ton Orel .009 .009 • 006 .007 . 005 . 005 . 005 . 012 . 011 . 012 • 011 .004 
Cum lb/Ton Ore 1.017 1. 026 1. 032 I. 039 I. 043 1. 049 1. 053 1. 065 1. 076 1. 089 1. 100 1. 104 
Net Au <oz) 4.396 2.363 6.614 1. 272 2.981 3.974 2.549 3,881 3. 100 2.066 3.863 1. 624 
Net Ag <oz) 16.983 15.574 15.391 15.964 13.745 11. 362 11. 362 12.474 I. 681 1. 927 2. 123 1. 771 
Cum Net Au <oz) 822.576 824.940 831.554 832.826 835.807 839.781 842.330 846.211 849. 311 851. 377 855.240 856.863 
Cum Net Ag (oz) 3152. 140 3167.715 3183. 106 3199.069 3212.814 3224. 176 3235.537 3248.011 3249.692 3251. 619 3253.742 3255.513 

,,,. 



SULFIDE TEST HEAP - CELL «5
LEACH CYCLE DATA

Date 01/84 01/25 01/26 01/27 01/28
Day 121 122 123 124 125

ON SOLUTIONi
Total Gal 11S080 118080 118080 118080 118080
gpm 82 82 82 82 82
Tons 492 492 492 492 492
gpm/sq ft . OOS . 005 . 005 . 005 . OOS
Au (opt) . 004 . 004 . 004 . 004 . 003
Au (oz) 1.771 1.968 1.968 1.771 1.279
Ag (opt) . 001 . 001 . 001 . 001 . 001
Ag (oz) . 492 . 443 . 344 . 344 . 295
Cu (ppm) 7S2 759 738 752 753
NaCN (1b/T) 1.08 1.06 1.02 . 96 . 91
NaCN (lb) 531.4 521.5 501. a 472. 3 447. 7
pH 9. 58 9. 60 9. 63 9. 60 9. 61
mV - - - _ _
erof 85. 0 79. 0 71.4 79. 9 84.9
CaO added (lb) 0 0 0 0 0
DO - - - - -

EFFLUENT:
Total Gal 118080 118080 118080 118080 118080
gpm 82 82 82 82 82
Tons 492 492 492 492 492
gpm/sq ft . 005 . 005 . 005 . 005 . 005
Au (opt) . 009 . 008 . 009 . 009 . 007
Au (oz) 4. 526 3. 788 4. 428 4. 280 3. 493
Ag (opt) . 026 . 025 . 024 . 024 . 024
Ag (oz) 12. 792 12.103 11.562 11.808 11.857
Cu (ppm) 756 769 747 756 757
NaCN (lb/T) . 70 . 62 . 63 . 59 . 61
NaCN (lb) 344. 4 305. 0 310. 0 290. 3 300. 1
pH 8. S3 8. 57 8. 63 8. 61 8. 61
mV - - - - -

emf 1 10. 9 108. 2 105. 4 105. 0 107. 6
DO - - - - -

gal evap or abs 
Tons " " "
TonB/Ton Ore 
NaCN Consump 226 212 212 172 108
Cumulative lb 47681 47892 48104 48276 48384
(lb/Ton Ore) . 005 . 005 . 005 . 004 . 003
Cum lb/Ton Ore 1. 109 1.114 1. 119 1. 123 1. 125
Nat Au (oz) 3. 395 2. 017 2. 460 2. 312 1.722
Net Ag (oz) 12.398 11.611 11.119 11.464 11.513
Cum Net Au (oz) 860.258 862.275 864.735 867.048 868.770
Cum Net Ag (oz) 3267.912 3279. 523 3290.642 3302.106 3313. 61'

01/29 01/30 01 /31 02/01 02/02 02/03 02/04
126 127 128 129 130 131 132

118080 1 18080 118080 118080 118080 118080 117810
82 82 82 82 82 82 82

492 492 492 492 492 492 491
. 005 . 005 . 005 . 005 . 005 . 005 . 005
. 002 . 002 . 002 . 004 . 003 . 003 . 003
1.082 1.082 . 836 1.722 1.279 1.279 1.374

. 001 . 001 . 001 . 001 . 001 . 001 . 001

. 344 . 443 . 443 . 689 . 54 1 . 443 . 589
764 754 737 776 779 797 789
1.00 1.01 1.03 1.03 1.14 1. 17 1.01

492. 0 496. 9 506. 8 506. 8 560. 9 573. 6 495. 8
9. 59 9. 59 9. 63 9. 63 9. 69 9. 60 9. 49

89. 7 89. 1 80. 9 50. 9 67. 7 74. 0 82. 0
0 0 0 0 0 0 0

118080 118080 118080 118080 118080 118080 118080
82 82 82 82 82 82 82

492 492 492 492 492 492 492
. 005 . 005 . 005 .005 .005 .005 . 005
. 006 . 007 . 008 . 007 . 007 . 006 . 006

2. 854 3. 247 3. 936 3. 493 3.296 3. 001 2. 755
. 024 . 024 . 023 . 022 . 021 . 020 . 019
11.857 11.808 11.168 10.578 10.135 9. 692 9. 496
766 764 739 732 754 762 759
. 69 . 63 . 68 . 63 . 65 . 64 . 65

339. 5 310. 0 334.6 310. 0 319. a 314. 9 319. 8
8. 55 8. 61 8. 68 8. 62 8. 70 8. 63 8. 64

1 16. 3 1 15. 8 111.7 106. 3 102. 4 108. 4 108. 4

182 162 197 187 246 256 201
48566 48729 48925 491 12 49358 49614 49815

. 004 . 004 . 005 . 004 .006 . 006 .OOS
1. 129 1. 133 1. 138 1. 142 1. 148 1. 154 1. 158
1.574 2. 165 2. 854 2. 657 1.574 1.722 1.476
11.562 11.464 10.726 10.135 9. 446 9. 151 9. 053

870.344 872.509 875.363 878. 019 879.594 881.316 882.792
3325.181 3336.644 3347.370 3357. 505 3366.951 3376.103 3385.155

SULFIDE TEST HEAP - CELL il5 
LEACH CYCLE DATA 

Date 01 /24 01/25 01/26 01/27 01/28 01/29 01/30 01/31 02/01 02/02 02/03 02/04 
Day 121 122 123 124 125 126 127 128 129 130 131 132 

ON SOLUTION, 
Total Gal 118080 118080 118080 118(180 118080 118080 118080 118(180 118080 118080 118080 117810 
gpm 82 82 82 82 82 82 82 82 82 82 82 82 
Tor,s 492 492 492 492 492 492 492 492 492 492 492 491 
gpm/sq ft • 005 • 005 • 005 • 005 . 005 . 005 • 00:3 • 0(15 . 005 • 005 .005 .005 
Au (opt> .004 .004 . 004 • 004 • 003 . 002 .002 . (1(12 • 004 . 003 • 003 • 003 
Au (oz> 1. 771 1. 968 1. 968 I. 771 I. 279 1. 082 I. 082 . 836 1. 722 I. 279 1. 279 1. 374 
Ag (opt> • 001 • 001 • 001 . 001 • 001 . 001 . 001 . OC•l . 001 .001 • 001 • 001 
Ag <oz) . 492 • 443 • 344 • 344 . 295 . 344 .443 .443 .689 • 541 .443 • 589 
Cu (ppm) 752 759 738 752 753 764 754 737 776 779 797 789 
NaCN <lb/T) 1.08 1.06 1. 02 • 96 • 91 1.00 1.01 1.03 1.03 I. 14 I. 17 1.01 
NaCN ( lb) 531. 4 521.5 501.8 472.3 447.7 492.0 496.9 506.8 506.8 560.9 575.6 495.8 
pH 9.58 9.60 9.63 9.60 9.61 9.59 9.59 9.63 9.63 9.69 9.60 9.49 
mV 
emf 85.0 79.0 71. 4 79.9 84.9 89.7 89. I 80.9 50.9 67.7 74.0 82.0 
Cao added <lb) 0 0 0 0 0 0 0 0 0 0 0 0 
DO 

EFFLUENT: 
Total Gal 118080 118080 118080 118080 118080 118080 118080 118080 118080 116080 118080 118080 
gprn 82 82 82 82 82 82 82 82 82 82 82 82 
Tons 492 492 492 492 492 492 492 492 492 492 492 492 
gpm/sq ft .oos .005 .005 • 005 .005 .005 . 005 • 005 .005 .oos .005 .005 
Au (opt) .009 .008 • 009 .009 . OC•7 . 006 . 007 .008 .007 .007 . 006 .006 
Au <oz> 4.526 3.788 4.428 4.280 3.493 2.854 3.247 3.936 3.493 3.296 3.001 2.755 
Ag <opt> .026 .025 .024 • 024 • 024 • 024 .024 .023 .022 • 021 .020 • 019 
Ag (oz> 12.792 12. 103 11. 562 11. 808 11. 857 11. 857 11. 808 1 I. 168 10.578 10. 135 9.692 9.496 
Cu (ppm) 756 769 747 756 757 766 764 739 732 7:54 762 759 
NaCN C lb/T) .70 . 62 • 63 .59 . 61 . 69 . 63 . 68 . 63 • 65 .64 .65 
NaCN <lb) 344.4 305.0 310.0 290.3 300. I 339.5 310.0 334.6 310.0 319.8 314.9 319.8 
pH 8.53 8.57 8.63 8.61 8.61 8.55 8.61 8.68 8.62 8.70 8.63 8.64 
mV 
amf 110. 9 108.2 105.4 105.0 107.6 116.3 115. 8 111. 7 106.3 102.4 108.4 108.4 
DO 

gal evap or abs 
Tons " II 

Tons/Ton Ore 
NaCN Consump 226 212 212 172 108 182 162 197 187 246 256 201 
Cumulative lb 47681 47892 48104 48276 48384 48566 48729 48925 49112 49358 49614 49815 
(lb/Ton Ore) .005 .005 • 005 • 004 • 003 • 004 . 004 .005 .004 .006 • 006 .005 
Cum lb/Ton Ol"'e 1. 109 I. 114 1. 119 1. 123 1. 125 1. 129 1. 133 1. 138 1. 142 1. 148 1. 154 1. 158 
Net Au (oz> 3.395 2.017 2.460 2.312 1. 722 1. 574 2. 165 2.854 2.657 1. 574 1. 722 1. 476 
Net Ag (oz) 12.398 11.611 11. 119 11. 464 11. 513 11. 562 11. 464 10.726 10. 135 9.446 9. 151 9.053 
Cum Net Au <oz> 860.258 862.275 864.735 867.048 868.770 870.344 872.509 875.363 878.019 879.594 881. 316 882.792 
Cum Net Ag (oz) 3267.912 3279.523 3290.642 3302. 106 3313.619 3325. 181 3336.644 3347.370 3357.505 3366.951 3376. 103 3385. 155 



I

SULFIDE TEST HEAP - CELL #5
LERCH CYCLE DBTB

Date 02/05 02/06 02/07 02/08 02/09 02/10 02/1 1 02/12 02/13 02/14 02/15 02/16
Day 133 134 135 136 137 138 139 140 141 142 143 144

ON SOLUTION:
Total Gal 1 19940 117980 117070 113260 116630 112940 115890 115240 116390 114310 115200 115200
g pm 83 82 81 79 81 78 80 80 81 79 80 80
Tons 500 492 488 472 486 471 483 480 485 476 480 480
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 003 . 005 . 005
ftu (opt) . 004 . 003 . 003 . 004 . 004 . 002 . 005 . 006 . 007 . 009 . 012 . 01S
Pu (oz) 1.749 1.524 1.463 1.982 1.944 1. 129 2. 559 3. 073 3. 395 4. 191 5. 952 7. 056
Pg (opt) . 002 . 002 . 002 . 002 . 002 . 002 . 005 . 007 . 008 .010 . 016 . 022
Rg (oz) . 900 . 934 1.024 . 991 1.118 . 988 2. 221 3. 409 4. 074 4.525 7. 872 10.320
Cu (ppm) 771 745 735 764 779 761 768 801 779 763 777 790
NaCN (1b/T) . 90 . 88 1.00 . 98 . 96 . 95 . 99 . 99 1.01 . 92 . 93 . 96
NaCN (lb) 449. a 432. 6 487. a 462. 5 466. 5 447. 1 478. 0 475. 4 489. a 438. 2 446. 4 460. 8
pH 9. 48 9. 40 9. 49 9. 62 9.61 9.59 9. 59 9.51 9. 56 9. 54 9. 46 9. 46
mV — — — — — — — — — — — —
emf 98. 4 101.3 82. 9 90. 2 98. a 97. 2 as. i 104. 9 104. 0 103. 3 96. 5 88. 0
CaO added (lb) 0 0 0 0 0 0 0 0 0 0 0 0
DO — — — - - - - - - - -

EFFLUENT:
Total Gal 117810 119940 117980 117070 113260 116630 112940 115890 115240 116390 114310 115200
gpm 82 83 82 81 79 81 78 80 80 81 79 80
Tone 491 500 492 488 472 486 471 483 480 485 476 480
gpm/sq ft . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005 . 005
flu (opt) . 006 . 007 . 006 . 006 . 006 . 007 . 006 . 007 . 008 . 007 . 009 . 008
Pu (oz) 2. 896 3. 248 3. 097 3. 073 2. 832 3. 159 2. 965 3. 428 3. 649 3. 540 4. 239 3. 744
Pg (opt) . 019 .019 .018 . 018 .018 . 018 .017 .018 . 018 . 017 . 019 .017
Pg (oz) 9. 278 9. 34S 8. 799 8. 780 8. 259 8. 650 8. 094 8. 643 8. 643 8. 438 9. 240 7. 920
Cu (ppm) 740 720 718 749 758 753 742 772 758 751 759 759
NaCN (lb/T) . 60 . 56 . 59 . 64 . 58 . 58 .61 . 67 . 64 . 62 . 66 . 57
NaCN (lb) 294. 5 279. 9 290. 0 312. 2 273. 7 281.9 287. 1 323. 5 307. 3 300. 7 314. 4 273. 6
pH 8. 64 8. 65 8. 64 8. 69 8. 67 8. 69 8. 69 8. 61 8. 68 8. 68 8. 76 8. 72
mV — — — — — — — — — — — —
emf 114. 0 1 13. 1 1 10. 9 109. 9 117. 1 1 16. 6 113. 4 121.4 120. 6 121.3 119. 4 115. 2
DO ~ — — ~ — — - - - - — —

gal evap or abe 
Tone " " "
Tors/Ton Ore 
NaCN Consump 170 143 176 189 185 160 155 168 189 124 173 173
Cumulative lb 49985 50128 50303 50492 50677 50837 50991 51159 51349 51472 51645 51818
(lb/Ton Ore) . 004 . 003 . 004 . 004 . 004 . 004 . 004 . 004 . 004 . 003 . 004 . 004
Cum lb/Ton Ore 1. 162 1. 166 1. 170 1. 174 1. 178 1. 182 1. 186 1. 190 1. 194 1. 197 1.201 1.203
Net Pu (oz) 1.522 1.499 1.573 1.610 . 849 1.215 1.835 . 869 . 576 . 145 . 048 -2.208
Net Rg (oz) 8. 688 8. 446 7. 865 7. 756 7. 268 7. 532 7. 106 6. 422 5. 234 4. 365 4.715 . 048
Cum Net Pu (oz) 884.313 885.813 887.386 888.995 889.845 891.060 892.895 893.764 894.340 894.486 894. 534 892. 326
Cum Net Pg (oz) 3393.844 3402.290 3410.155 3417.911 3425.178 3432.711 3439.817 3446.239 3451.473 3455. 837 3460.553 3460.60

SULFIDE TEST HEAP - CELL #5 
LEACH CYCLE DATA 

Date 02/05 02/06 02/07 02/08 02/09 02/10 02/11 02/12 02/13 02/14 02/15 02/16 
Day 133 134 135 136 137 138 139 140 141 142 143 144 

ON SOLUTION: 
Total Gal 119940 117980 117070 113260 116630 112940 115890 115240 116390 114310 115200 115200 
gpr11 83 82 81 79 81 78 80 80 81 79 80 80 
Tor,s 500 492 488 472 486 471 483 480 485 476 480 480 
gprn/sq ft .005 .005 . 005 . 005 . 005 .005 • 005 .005 .005 . 005 . 005 .005 
Au (opt> .004 .003 . 003 . 004 . 0(14 . 0(12 . 005 .(106 . 007 .009 .012 . 015 
Au <oz> 1. 749 1. 524 I. 463 1. 982 1. 944 1. 129 2.559 3.(173 3.395 4. 191 5.952 7.056 
Ag (opt> . 002 .0(12 . 002 . 002 . 002 . (102 . 005 .007 . 0(18 .010 . 016 . 022 
Ag (oz> . 900 .934 1. 024 . 991 l. 118 . 988 2.221 3.409 4.074 4.525 7.872 10.320 
Cu (pprnl 771 745 735 764 779 761 768 801 779 763 777 790 
NaCN ( lb/T> . 90 .88 1.00 . 98 . 96 . 95 .99 . 99 1. 01 .92 . 93 . 96 
NaCN ( lb) 449.8 432.6 487.8 462.5 466.5 447. 1 478.0 475.4 489.8 438.2 446.4 460.8 
pH 9. 48 9. 40 9.49 9.62 9.61 9.59 9.59 9.51 9.56 9.54 9. 46 9.46 
mV 
emf 96.4 101. 3 82.9 90.2 98.8 97.2 85. I 104.9 104.0 103.3 96.5 88.0 
Cao added <lb) 0 0 0 0 0 0 0 0 0 0 0 0 
DO 

EFFLUENT, 
Total Gal 117810 119940 117980 117070 113260 116630 112940 115890 115240 116390 114310 115200 
gpm 82 83 82 81 79 81 78 80 80 81 79 80 
Tons 491 500 492 488 472 486 471 483 480 485 476 480 
gpm/sq ft . 005 . 005 . 005 . 005 .005 .005 .005 .005 . 005 . 00:5 .005 .005 
Au (opt> .006 .007 • 006 . (106 .006 . 007 . 006 . C>07 . 008 .007 . 009 . 008 
Au <oz> 2.896 3.248 3.097 3.073 2.832 3. 159 2.965 3.428 3.649 3.540 4.239 3.744 
Ag <opt) .019 .019 .018 • 018 . 018 . 018 .017 .018 . 018 .017 .019 .017 
Ag (oz> 9.278 9.345 8.799 8.780 8.259 8.650 8.094 8.643 8.643 8.438 9.240 7.920 
Cu (ppm) 740 720 718 749 758 753 742 772 758 751 759 759 
NaCN < lb/T> . 60 .56 .59 . 64 . 58 .58 .61 . 67 . 64 . 62 . 66 .57 
NaCN < lb) 294.5 279.9 290.0 312.2 273.7 281.9 287. 1 323.5 307.3 300.7 314.4 273.6 
pH 8.64 8.65 8.64 8.69 8.67 8.69 8.69 8.61 8.68 8.68 8.76 8.72 
mV 
amf 114. 0 113. 1 110. 9 109.9 117. 1 116.6 113.4 121. 4 120.6 121. 3 119. 4 115. 2 
DO 

gal evap or abs 
Tons II 

Tons/Ton Ore 
NaCN Conlilump 170 143 176 189 185 160 155 u,8 189 124 173 173 
Cumulative lb 49985 50128 50303 50492 :50677 50837 50991 51159 51349 51472 51645 51818 

I 
(lb/Ton Orel . 004 .003 , 004 . 004 • 004 . 004 . 004 .004 .004 .003 .004 .004 

- Cum lb/Ton Or■ 1. 162 1. 166 1. 170 1. 174 1. 1 78 1. 182 1. 186 1. 190 1. 194 1. 197 1. 201 1. 205 
Net Au (oz> 1. 522 1. 499 1. 573 1. 610 .849 1. 215 1. 835 .869 . 576 • 145 .048 -2.208 
Nat Ag <oz> 8.688 8.446 7.865 7.756 7.268 7.532 7. 106 6.422 5.234 4.36!5 4.715 .048 
Cum Nat Au <oz> 884.313 885.813 887.386 888.995 889.845 891.060 892.89:5 893.764 894.340 894.486 894.534 892.326 
Cum Nut Ag (oz> 3393.844 3402.290 3410. 155 3417.911 3425. 178 3432.711 3439.817 3446.239 3451.473 34:5:5.837 3460.553 3460.601 



SULFIDE TEST HEAP - CELL ttS
LEACH CYCLE DATA

Data 02/ 1 7 02/16 02/19 02/20 02/21
Day 145 146 147 1 48 149

ON SOLUTION!
Total Gal 115200 115200 115200 1 15200 115200
a pm 80 80 80 80 80
Tons 480 480 480 4 80 480
gpni/sq ft . 005 . 003 . OOS . 003 . 005
Au (opt) .014 .016 .017 .016 .016
Au (oz) 6. 864 7. 872 7. 920 7. 680 7. 824
Ag (opt) . 021 . 025 . 024 . 024 . 025
Ag (oz) 10.176 11.856 11.664 11.368 12.192
Cu (ppm) 804 798 799 764 765
NaCN (1b/T) . 90 1.06 1.07 . 92 . 95
NaCN (lb) 432. 0 308. 8 513. 6 44 1.6 456. 0
pH 9. SO 9. 35 9. 34 9. 49 9. 44
mV - - - - -
omf 78. 3 93. 9 100. 6 99. 0 ao. a
CaO added (lb) 0 0 0 0 0
DO - - - - -

EFFLUENT!
Total Gal 115200 115200 115200 115200 115200
gpm 80 80 80 80 80
Tone 480 480 480 480 480
gpm/aq ft . 005 . 005 . 005 . 003 . 005
Au (opt) . 008 . 007 . 009 . 010 .011
Au (oz) 3. 648 3. 264 4. 128 4. 60S 3. 088
Ag (opt) .017 .017 . 020 . 022 . 025
Ag (oz) 8. 1 12 8. 016 9. 600 10.560 11.80S
Cu (ppm) 774 706 779 761 757
NaCN (lb/T) .60 . 38 . 65 . 65 . 62
NaCN (lb) 288. 0 278. 4 312. 0 312. 0 297. 6
pH 8. 77 8. 75 8. 70 8. 68 8. 67
mV - - - - -
emf 112. 1 114. 3 118. 0 1 17. 2 1 17. 4
DO - - - - -

gal evap or abe
Tons ........
Tons/Ton Ore 
NaCN Consump 154 197 202 1 44 1 10
Cumulative lb 51972 52168 52370 52514 32624
(lb/Ton Ore) . 004 . 005 . 005 . 003 . 003
Cum lb/Ton Ore 1.209 1.213 1.218 1.221 1.224
Net Au (oz) -3.408 -3.600 -3.744 -3.312 -2.592
Net Ag (oz) -2.208 -2.160 -2. 256 -1.104 . 240
Cum Not Au (oz) 888.918 883. 318 881.574 878.262 87S.670
Cum Net Ag (oz) 3458.393 3436.233 3453.977 3452.873 3453.11

02/22 02/23 02/24 02/25 02/26 02/27 02/28
150 151 132 153 154 155 156

115200 115200 1 15200 115200 113200 113200 115200
60 80 80 80 SO 80 80

4 80 480 480 480 480 480 480
. 005 . OOS . 005 . 005 . 003 . 005 . OOS
.016 .015 .010 . 008 .010 . 010 . 01 1

7. 728 7. 152 4. 560 4. 032 4. 944 4. 944 5. 136
. 026 . 021 . 011 .010 . 01 1 . 012 . 012
12.288 10.032 3. 136 4.944 3. 472 5. 616 5. 904
780 755 788 779 797 786 783
1.05 1.05 . 99 . 97 1.00 1.00 . 90

504. 0 504. 0 475. 2 465. 6 480. 0 480. 0 432. 0
9. 42 9. 48 9. 53 9. 55 9. 46 9. 35 9. 35

97. 3 56. 4 78. 5 72. 4 94. 2 98. 0 93. 2
0 0 0 0 0 0 0

113200 115200 115200 115200 115200 115200 113200
80 80 80 80 80 80 80

480 480 480 480 480 480 480
. 005 . 005 . 003 . 005 . 003 . 005 . 005
.011 . 012 . 014 . 014 . 016 . 016 . 017

5. 376 5. 904 6. 672 6. 864 7. 872 7. 824 7. 968
. 025 . 027 . 029 . 030 . 032 . 033 . 032
12.192 13.008 13.920 14.496 15.456 15.600 15.120
769 777 777 770 788 764 768
. 72 . 70 . 71 . 69 . 77 . 75 . 75

345. 6 336. 0 340. 8 331.2 369. 6 360. 0 360. 0
8. 70 8. 69 8. 69 8. 71 8. 58 6. 61 8. 64

116. a 112. 2 110. 3 107. 4 1 18. 6 118. 8 122. 4

168 163 144 96 120 120 106
52792 52956 53100 53196 53316 53436 53541

. 004 . 004 . 003 . 002 . 003 . 003 . 002
1.228 1.231 1.235 1.237 1.240 1.243 1.245
-2.448 -1.824 -. 480 2. 304 3. 840 2. 880 3. 024

. 000 . 720 3. 868 9. 360 10.512 lO.128 9. 504
873.222 871.398 870.918 873.222 877. 062 879.942 882.966
3453.113 3453.833 3457.721 3467.081 3477.593 3487.721 3497.225

SULFIDE TEST HEAP - CELL 115 
LEACH CYCLE DATA 

Dat&1 02/17 02/18 02/19 02/20 02/21 02/22 02/23 02/24 02/25 02/26 02/27 02/28 
Day 145 146 147 148 149 150 151 152 153 154 155 156 

ON SOLUTION: 
Total Gal 115200 115200 1152(•0 115200 l 15200 11520() 115200 115200 115200 115200 115200 115200 
gpm 80 80 80 80 8(1 80 80 8(1 80 80 80 80 
Tone 480 ,,80 480 1,ao 1,80 480 ,,aci ,,8.:1 48(1 11ac, 480 480 
gpni/sq ft . 005 . 005 .005 . '-"'5 . (105 . 005 . 005 • 01)5 . 005 . oc,s . CH)5 .005 
Au (opt> .(114 • (•16 .017 . 1'.•16 . 016 .016 . Cll5 . 010 . (11)8 • 010 .010 . 011 
Au <oz> 6.864 7.872 7.920 7.680 7.824 7.728 7. 152 '•. 560 4.032 '•· 944 4.944 5. 136 
Ag <opt> • 021 . 025 . 024 . 024 . 025 . (126 . 021 .011 .010 .011 . 012 . 012 
Ag <oz> 10. 17E. 11. 856 11.664 11.568 12. 192 12.288 10.032 5.136 4.944 5.472 5.616 5.904 
Cu (ppm) 804 798 799 764 765 780 755 788 779 797 78E. 783 
NaCN ( l b/T> .90 1.06 1.07 9-:. .... • 95 1.05 1.05 . 99 . 97 1.00 1.00 • 90 
NaCN ( 1 b) 432.0 508.8 513.6 441. 6 456.0 504.0 504.0 475.2 465.6 480.0 480.0 432.0 
pH 9.50 9.35 9.34 9.49 9.44 9.42 9.48 9.53 9.55 9.46 9.35 c,. 35 
mV 
mmf 78.3 93.9 100.6 99.0 80.8 97.3 56.4 78.5 72.4 94.2 98.0 93.2 
Cao added ( l bl 0 0 0 0 0 0 0 0 0 0 0 0 
00 

EFFLUENT, 
Total Gal 115200 115200 115200 115200 1152(•0 115200 1152(10 115200 115200 115200 115200 115200 
gpm BO 80 80 80 BO BO 80 80 80 80 80 80 
Tone 480 480 480 1,80 480 480 480 48(• 48(1 1,00 480 480 
gpm/sq ft . 005 .()05 • 005 . 005 • 005 .005 . 005 .005 . 005 .005 .005 .005 
Au (opt> .000 . (107 • 009 • CHO . 011 . 011 • 012 . 014 . 014 . 016 . ou; .017 
Au (oz> 3.648 3.264 4. 128 4.E.08 5.088 5.376 5.904 6.672 6.864 7.872 7.824 7.968 
Ag (opt) .017 .017 . 02(1 . oa2 . 025 . 025 . 027 . 029 .030 • 032 .033 .032 
Ag (oz> 8. 112 8.016 9.600 10.560 11. 808 12.192 13.008 13.920 14.496 15.456 15.600 15. 120 
Cu (ppm) 774 706 779 761 757 769 777 777 770 788 764 768 
NaCN ( lb/T> .60 . 58 .65 • 65 .62 . 72 .70 . 71 .69 . 77 .75 .75 
NaCN <lb) 288.0 278.4 312.0 312.0 297.6 345.6 336.0 340.8 331. 2 369.6 360.0 360.0 
pH 8.77 8.75 8.70 8.68 8.67 8.70 8.69 8.69 8.71 8.:58 8.61 8.64 
rnV 
arnf' 112. 1 114. 3 118.0 117.2 117.4 116.8 112.2 110. 3 107.4 118.6 118. 8 122.4 
DO 

gal evap or abs 
Tor,s " 
Tons/Ton Ore 
NaCN Consump 154 197 202 144 110 168 163 144 96 120 120 106 
Cumulative lb 51972 :32168 52370 52514 52624 52792 52956 53100 53196 53316 53436 53541 
( lb/Ton Orel . 004 .005 • 005 • 003 • 003 . 004 . 004 . 003 .002 • 003 . 003 . 002 
Cum lb/Ton Ore I. 209 1. 213 I. 218 1. 221 I. 224 1. 228 1. 231 I. 235 1. 237 I. 240 1. 243 1. 245 
Net Au <oz) -3.408 -3.600 -3.744 -3.312 -2.592 -2.448 -1.824 -.480 2.304 3.840 2.880 3.024 
Net Ag <oz) -2.208 -2. 160 -2.256 -1. 104 . 240 . 000 . 720 3.888 9.360 10.:512 10. 128 9.504 
Cum Nmt Au <oz I 888.918 88:5.318 881.574 878.262 875.670 873.222 871.398 870.918 873.222 877.062 879.942 882.966 
Cum N&t Ag (ozl 3458.393 34:56.233 3453.977 3452.873 3453. 113 3453.113 3453.833 3457.721 3467.081 3477.593 3487.721 3497.225 
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Brohm Mining Metallurgy, p. 1 of 9.

THEODORE P. PASTER, Ph.D.
Consultant

11425 East Cimmarron Drive 
Englewood, Colorado 80111 

(303) 771-8219

February 19, 1994

Laura L. Damon 
Brohm Mining Corporation 
P.O. Box 485 
Deadwood, SD. 57732

RE: Petrography of One Head and One Tail Heap Leach Test Sample 
for Brohm Mining Corporation.

RESULTS
Introduction
The Head sample is from a sulfide heap leach test run over the 
past year. It was agglomerated with 150 lb limestone fines/ton 
ore. The Tail sample represents the same material after leaching.

Rock Type
The principal rock type appears to be a porphyritic trachyte 
or latite.

Rock Alteration
The only alterations seen are:

1 ) Some goethite development in the Head and Tail which is 
probably from weathering of sulfides in the rock.
2) Approximately 15% clay alteration of feldspar along 
cleavage and/or along cryptoperthite exsolution structure 
planes.

Because of the close gold association with clay, it is assumed 
that gold mineralization is coincident with this minor argillic 
alteration event. The copper mineralization appears to be a 
different, more vein-like, event.

Sulfides and Gold 
Head:

Pyrite (Py); Approximately 3% cubic porphyroblasts dispersed 
through rock groundmass. Contains an opaque gray mineral 
as primary inclusions.
Arsenopyrite (Aspy); Minor amount as porphyroblasts. 
Covellite; Minor or trace found embedded in goethite(?) 
with Py, Aspy and rutile.
Gold; _< 1u particles principally associated with clay in 
10-20u alteration patches in K-spar (Probably 
cryptoperthite). Gold is not associated with covellite.
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THEODORE P. PASTER, Ph.D. 
Consultant 

11425 East Cimmarron Drive 
Englewood, Colorado 80111 

(303) 771-8219 

February 19, 1994 

Laura L. Damon 
Brehm ~ining Corporation 
P.O. Box 485 
Deadwood, SD. 57732 

RE: Petrography of One Head and One Tail Heap Leach Test Sample 
for Brohm Mining Corporation. 

RESULTS 
Introduction 
The Head sample is from a sulfide heap leach test run over the 
past year. It was agglomerated with 15-0 lb limestone fines/ton 
ore. The Tail sample represents the same material after leaching. 

Rock Type 
The principal rock type appears to be a porphyritic trachyte 
or latite. 

Rock Alteration 
The only alterations seen are: 

1) Some goethite development in the Head and Tail which is 
probably from weathering of sulfides in the rock. 
2) Approximately 15% clay alteration of feldspar along 
cleavage and/or along cryptoperthite exsolution structure 
planes. 

Because of the close gold association with clay, it is assumed 
that gold mineralization is coincident with this minor argillic 
alteration event. The copper mineralization appears to be a 
different, more vein-like, event. 

Sulfides and Gold 
Head: 

Pyrite (Py); Approximately 3% cubic porphyroblasts dispersed 
through rock groundmass. Contains an opaque gray mineral 
as primary inclusions. 
Arsenopyrite (Aspy); Minor amount as porphyroblasts. 
Covellite; Minor or trace found embedded in goethite(?) 
with Py, Aspy and rutile. 
Gold; < 1u particles principally associated with clay in 
10-20u-alteration patches in K-spar (Probably 
cryptoperthite). Gold is not associated with covellite. 
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Brohm Mining Metallurgy, p. 2 of 9.

Tail:
Pyrite; Same description as in Head.
Chalcopyrite (Cupy); Two particles (trace), 0.1-0.4mm in 
size, which had been liberated form any associated minerals. 
?; Found as 2-42u inclusions in Py. A gray, low-reflectance 
opaque mineral which may be galena, digenite or bornite.
May possibly be a silver mineral but more likely Ag-bearing 
galena.
Gold; A significant amount of <_ 1 . 5u Au particles are 
present associated with the clay alteration in the feldspar 
phenos but cavities are also lined with a fine-grained 
unidentified secondary mineral not found in Head sample.

Gold is not particularly associated with any other phase 
although it may be overlooked, at this size, as inclusions 
in Py and Cupy.

Leach Product
The unidentified fine-crystalline product found with clay and 
gold in the Tail which is not found in the Head may or may not 
be gypsum. It's crystal size is approximately 1 to 3 u which 
is too fine-grained to obtain most optical properties.

The precipitation of this mineral in the clay alteration crevices 
where the gold is found undoubtedly impedes fluid flow to the 
point where gold leaching stops.

Recommendations
Microprobe identifications of the Py inclusions and the 
unidentified leach product can and should be performed. The 
polished thin sections prepared for this investigation would 
be sufficient for the probe work.

Respectfully submitted:

Theodore P. Paster 
February 19, 1994
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Tail: 
Pyrite; Same description as in Head. 
Chalcopyrite (Cupy); Two particles (trace), 0.1-0.4mm in 
size, which had been liberated form any associated minerals. 
?; Found as 2-42u inclusions in Py. A gray, low-reflectance 
opaque mineral which may be galena, digenite or bornite. 
May possibly be a silver mineral but more likely Ag-bearing 
galena. 
Gold; A significant amount of< 1 .Su Au particles are 
present associated with the clay alteration in the feldspar 
phenos but cavities are also lined with a fine-grained 
unidentified secondary mineral not found in Head sample. 

Gold is not particularly associated with any other phase 
although it may be overlooked, at this size, as inclusions 
in Py and Cupy. 

Leach Product 
The unidentified fine-crystalline product found with clay and 
gold in the Tail which is not found in the Head may or may not 
be gypsum. It's crystal size is approximately 1 to 3 u which 
is too fine-grained to obtain most optical properties. 

The precipitation of this mineral in the clay alteration crevices 
where the gold is found undoubtedly impedes fluid flow to the 
point where gold leaching stops. 

Recommendations 
Microprobe identifications of the Py inclusions and the 
unidentified leach product can and should be performed. The 
polished thin sections prepared for this investigation would 
be sufficient for the probe work. 

Respectfully submitted: 

Theodore P. Paster 
February 19, 1994 
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Brohm Mining Metallurgy, p. 3 of 9.

. * T*

Tail, reflected light (rl) + plane polarized light (pi). Pyrite 
(?y) crystal in Eg of photo contains 10-42u inclusions of an 

unidentified gray, isotropic mineral which may be galena, bornite 
or digenite. Cluster of gray grains in SW corner is rutile.

Tail, rl. Liberated chalcopyrite grain in center of photo. White 
?y crystals are scattered through mineral and agglomerate particles.

3
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SCALE 
Tail, re!'lected light (rl) + plane polarized light (pl) . Pyrite 
(Py) crystal in E½ of photo contains 10-42u inclus·ons of an 
unidentified gra:1, isotropic mineral which may be galena, borni te 
or digenite. Cluster of gray grains in SW corner is rutile. 

Tail, rl. 1·berated chalcopyrite ite 
"?y crystals are sca~tered through m·nera_ 
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Brohm Mining Metallurgy, p. 4 of 9.

Tail, rl + pi upper photo and crossed polarized light (xpl) bottom 

photo; Same view in both photos. Note fractures and open cracks 
in agglomerate at top and lack of any sign of coatings in these 
cracks which would be the first locations for gypsum or other 
secondary minerals to precipitate. Pinkish fragments and dust 
particles in lower photo are limestone. Brass-colored crystals in 
upper photo are Py crystals. Dark gray aggregate grain near NE corner 

of upper photo is goethite.
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SCAL E 

Tail, rl + p upper photo and crossed polarized ight (xpl ) bottom 

photo; Same view in both photos . Note fractures and open cracks 

in agglomerate at top and lack of any sign of coatings in these 
cracks which would be the fir s t locations for gypsum or other 
secondary minerals to precip"tate . Pinkish fragments and dust 

partic es · n lower photo are limestone . Brass- colored crystals in 
upper photo are Py crysta s . Dark gray aggregate grain near NE corner 
of upper photo is goethite . 
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Brohm Mining Metallurgy, p. 5 of 9.

Head, rl upper photo and xpl lower photo; Same view in both photos. 
Upper photo shows blue covellite and yellow-white Py in gray 
goethite. Py crystals in surrounding agglomerate. Arsenopyrite is 
above and below Py crystal in goethite. Gold content in all of these 

phases is very low.
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Head, rl upper photo and xpl lower photo; Same v·ew in both photos . 
Upper photo shows blue covellite and ye ow-wL·te Py in gray 
goethi te . Py crystals in surrounding agglomerate. Arsenopyri te is 
above and below Py crystal in goethite . Gold content in all of these 
phases is very low . 
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Brohm Mining Metallurgy, p. 6 of 9.

Head, rl upper photo and pi lower photo; Same view in both photos. 
< 1u gold particles are associated with yellow rutile (?) grains 

in clay-altered patches in feldspar of upper photo. Clay alteration 

is shown as brownish discoloration in lower photo.
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Head, r upper photo and pl lower photo; Same view in both photos . 
< 1u go d particles are associated with yellov r t-i e (? ) grains 
in clay-a_tered patches in feldspar of upper photo. Clay a teration 
is shovn as brovnisb discoloration in lover photo. 
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Brohm Mining Metallurgy, p. 7 of 9.

Head, xpl. low power view of photos on previous page which is in 
the center of this photo, large crystal of feldspar with patches 
of clay alteration.
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• 
Head, xpl . low power view of 
the cent.er of this photo . 
of cay a teration . 
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Tail, rl upper photo and pi lower photo; Same view in both photos. 
Gold is clearly visible in top photo where largest (2u) gold particle 

is in center of photo. Yellowish unidentified crystals in top photo 
which occur in about 20u clumps line cavities which still contain 
clay but less noticable. Same crystals are brown in lower photo. 
Compare this set of photos with those of Head sample two pages prior 

to this page.
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Tail, r 1 upper photo and pl lower photo ; Same view in both photos . 
Gold is clearly visible in top photo where largest (2u ) gold particle 
is in center of photo . Yellowish unidentified crystals i n top photo 
which occur in a.bout 20u clumps line cavities which still contain 
clay but less no ti cable . Same crystals are brown in lower photo . 
Compare this set of photos with those of Head sample two pages pr'or 
to this page . 
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Brohm Mining Metallurgy, p. 9 of 9.

Tail, pi upper photo and xpl lower photo; Same view in both photos. 
Volcanic rock particle in which center of photo is low power view 
of gold-bearing clay/? replaced feldspar area shown on preceding 

page.
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Tail, pl upper photo and xpl lower photo; Same view in both photos . 

Vo canic rock partic e in which center of photo is O\, po...,e::- view 

of go d-bear · ng clay/? replaced feldspar area shown on preceding 
page . 
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THE UNIVERSITY OF

CALGARY
Faculty of SCIENCE

Department of GEOLOGY and GEOPHYSICS

94/03/24

Ms. Laura Damon 
Brohm Mining Corp.
P.O. Box 485 
Deadwood, South Dakota 
57732
Fax: 605-578-1709 
page one of four

Re: Probe analysis

The analyses of the two thin sections sent to the University of Calgary by Dr. Ted Paster follow.
A copy will be sent to you by mail as well. Would you like the thin sections returned to you or Dr. 
Paster?

Our invoicing is done through the University’s office of Financial Services, and will follow later. 
The two sample numbers will be quoted (STH-tail and STH-hcad) for your reference. As per our 
external analytical rates, you will charged the three hour minimum of CANS600, plus any 
applicable local taxes. (The actual work took just over four hours.)

If the Department can be of any further service, please do not hesitate to contact me. Thank you 
for considering the University of Calgary for specialized analytical work.

Sincerely,

^ r
Jon Greggs 
Technical Supervisor

2S00 University Drive N.W., Calgary. Alberta. Canada T2N IN4 
Telephone (403) 220-5841 FAX 1403) 284-0074

94/03/24 

Ms. Laura Damon 
Brohrn Mining Corp. 
P.O. Box 485 
Deadwood, South Dakota 
57732 
Fax: 605-5 78-1709 
page one of four 

Re: Probe analysis 

r==..;---=.:J uc =::: 
THE UNIVERSITY OF 

CALGARY 
Faculty of SCIENCE 

Department of GEOLOGY and GEOPHYSICS 

The analyses of the two thin sections sent to the University of Calgary by Dr. Ted Paster follow. 
A copy will be sent to you by mail as well. Would you like the thin sections returned to you or Dr. 
Paster? 

Our invoicing is done through the University's office of Financial Services, and will follow later. 
The two sample numbers will be quoted ($TH-tail and STH-hcad) for your reference. As per our 

external analytical rates, you will charged the three hour minimum of CAN$600, plus any 
applicable local taxes. (The actual work took just over four hours.) 

If the Department can be of any further service, please do not hesitate to contact me. Thank you 
for considering the University of Calgary for specialized analytical work. 

Sincerely, 

Jon Greggs 
Technical Supervisor 

2500 University Drive N.'W .• Calgary. Alberta. Canada T2N I N4 
Telephone (403) 220-5841 FAX (403) 284-0074 



THE
UNIVERSITY 
OF CALGARY

2500 University Drive N.W., Calgary, Alberta, Canada T2N 1N4

Faculty of SCIENCE 
Deparlmenl of CEOLOCY and GEOPHYSICS

Telephone (403) 220-5841 
FAX (403) 284-0074

March 24, 1994

Dear Dr. Paster:

I have recently analyzed the two polished thin sections that you sent to Jon Greggs. You 

raised questions regarding mineralogy in three locations:

Sample STH-Tail

Location #1

In this location you were interested to know the composition of the minerals lining the 20 

pm alteration patches. The alteration product in the larger patches is, as I’m sure you 

expected, sericite/muscovite. The smaller spots appear to be the same sericite/muscovite, 

although the smallest reasonable spot size to get a quantitative analysis on our probe is 

about 10 pm. No sulphur peaks were evident, which would indicate gypsum, upon 

scanning the area.

Location #2

The grey inclusion in the pyrite is molybdenite. Other pyrite grains nearby have K-feldspar 

inclusions.

Sample STH-Head

Location #3

You wanted to know:

a) if the mineral near the covellite was arsenopyrite

b) if the deep red mineral mixed with rutile was goethite or a silver mineral

a) I could find no arsenopyrite (however, pyrite, covellite, and rutile are present)

b) the deep red mineral is goethite.

U~CTHE 
UNIVERSllY 

~OFCALGARY 

~ 
2500 University Drive N.W., Calgary, Alberta, Canada TIN 1N4 

Dear Dr. Paster: 

Faculty of SCIENCE 
Depar1men1 of GEOLOGY and GEOPHYSICS 

Telephone (403) 220-5841 
FAX (4-03) 284-0074 

March 24, 1994 

I have recently analyz.ed the two polished thin sections that you sent to Jon Greggs. You 

raised questions regarding mineralogy in three locations: 

Sample STH-Tail 

Location #1 

In this location you were interested to know the composition of the minerals lining the 20 

µm alteration patches. The alteration product in the larger patches is, as I'm sure you 

expected, sericite/muscovite. The smaller spots appear to be the same sericite/muscovite, 

although the smallest reasonable spot size to get a quantitative analysis on our probe is 

about lO µm. No sulphur peaks were evident, which would indicate gypsum, upon 

scanning the area. 

Location #2 

The grey inclusion in the pyrite is molybdenite. Other pyrite grains nearby have K-feldspar 

inclusions. 

Sample STH-Head 

Location #3 

You wanted to know: 

a) if the mineral near the covellite was arsenopyrite 

b) if the deep red mineral mixed with rutile was goethite or a silver mineral 

a) I could find no arsenopyrite (however, pyrite, covellite, and rutile are present) 

b) the deep red mineral is goethite. 



THE
UNIVERSITY 
OF CALGARY

2S00 University Drive N.W., Calgary, Alberta, Canada T2IM 1N4

Faculty of SCIENCE 
Department ot GEOLOGY and GEOPHYSICS

Telephone (403) 220-5841 
FAX (403) 284-0074

I hope that these results are useful. If you have any questions please call me at (403) 220- 

7570. If there is any further work that we can do for you, please call Jon Greggs at (403) 

220-6509.

U(;;- ~~ERSITY 
~ 11111 OF CALGARY 

* 2500 University Drive N.W., Calgary, Alberta, Canada TIN 1N4 

Faculty of SCIENCE 
Department of GEOLOGY and GEOPHYSICS 

Telephone (403) 220-5841 
FAX (403) 284-0074 

I hope that these results are useful. If you have any questions please call me at (403) 220-

7570. If there is any further work that we can do for you, please call Jon Greggs at (403) 

220-6509. 

Sincerely, I! I . 

Scott Digel, Ph.D. 
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THEODORE P. PASTER, Ph.D~ 
Consultant 
11425 E. Cimmarron Drive 
Englewood. Colorado 80111 
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APPENDIX

PROCEDURES
L_e Achlai e ~t>4

IX 

L, ,.., ,A 

L 



■D# COEF A COEF B COEF C FT2 R ''2 CW1 0.3317D+02 0.4306D-01 0.OOOOD+OO 0.9930 0.9929 Y¥ 2 0.OOOOD+OO 0.1508D+00 0.OOOOD+OO 0.0000 0.0000 Y-
f 3 0.281 ID-01 2101D-04 0.OOOOD+OO 0.9817 0.9816 Y

4 0.3815D+02 0.3419D-01 6519D+03 0.9956 0. 9955 Y
5 0.5683D+02 3021D+04 0.OOOOD+OO 0.9594 0.9593 Y
6 0.1647D-01 0.1499D+01 0.OOOOD+OO 0.9805 0. 9804 Y
7 0.6536D+02 7547D+04 0.5572D+06 0.9909 0.9909 Y
8 0.3091D+02 0.5975D-01 2888D-04 0.9949 0. 9949 Y
9 0.2809D+00 401ID—03 0.OOOOD+OO 0.0000 0. 0000 Y
10 0.1040D+02 0.2620D+00 0.OOOOD+OO 0.9938 0. 9938 Y
11 0.3458D+02 0.1001D+01 0.OOOOD+OO 0.9885 0.9885 Y
12 0.5840D+02 0.6694D-29 0.OOOOD+OO 0.9710 0.9709 Y
13 0.3597D+02 0.1426D-03 0.OOOOD+OO 0.9854 0.9854 Y
14 0.6187D+02 1489D+02 0.OOOOD+OO 0. 9783 0.9783 Y
15 0.3458D+02 0.9497D-03 0.OOOOD+OO 0.9885 0.9885 Y
16 0.5840D+02 6718D+02 0.OOOOD+OO 0.9710 0. 9709 Y
17 2103D+02 0. 1183D+02 0.OOOOD+OO 0.9902 0.9902 Y
18 0.5482D-01 5821D-02 0.OOOOD+OO 0. 9950 0. 9950 Y
19 0.1519D+02 0.1000D+01 0.1792D+00 0.9952 0. 9952 Y
20 0.6605D+01 0.6395D+08 0.330SD+00 0.9948 0.9948 Y
21 0.5605D+02 0.7157D+03 8987D+06 0.9944 0.9944 Y
22 0.2857D+02 0.2146D+01 0.2627D+02 0.9951 0. 9950 Y

^ 24 0.6487D+02 0.3298D+04 0.1792D+00 0.9952 0.9952 Y
- 25 0.3523D-07 5872D+03 0.1871D-01 0.9937 0. 9936 Y
BASED ON THE VALUE OF RC( >--BEST FITTING CURVE WAS NUMBER

EQUATION
A+B*X
B*X
1/(A+B*X)
A+B*X+C/X
A+B/X
X/ (A*X+B>
A+B/X+C/X*X
A+B*X+C*X*X
A*X+B*X*X
A*X~B
A*B~X
B~<l/X>
A*X'MB*X> 
fl*XA(B/X) 
A*e~<B*X)

(B/ X )
A+B*lr.X 
1/(A+B*lr.X> 
:A*B''X*X-aC 

fl*BA(l/X)*XAC 
:A*e^( ( (X-B) AE> /C) 
;A*e~ ( (lriX-B) A2/C) 
:A* ( X/B) x'C*e'"' (x/b) 
1/<A*(X+B>A2+C>
4

,. 

2 
3 
4 
5 
6 
7 
8 
'3 

10 

COEF A 
0.33170+02 
0.00000+00 
0.20110-01 
0.38150+02 
0.56830+02 
0. 16470-01 
0.65360+02 
0.30'310+02 
0.28090+00 
o. 10400+02 

COEF B 
0.4306D-01 
0. 15080+00 
-.21010-04 
0.34190-01 
-.30210+04 
0. 14990+01 
-.75470+04 
0.59750-01 
-.40110-03 
0.2620D+OO 

COEF C 
0.0000D+OO 
0.00000+00 
0.00000+00 
-.65190+03 
0.00000+00 
0.00000+00 
0.55720+06 
-.28880-04 
0.00000+00 
0.00000+00 

11 0.34580+02 0. 10010+01 0.00000+00 
12 0.58400+02 0.66940-29 0.00000+00 
13 0.35970+02 0.14260-03 0.00000+00 
14 0.61870+02 -.14890+02 0.00000+00 
15 0.34580+02 0.'34970-03 0.00000+00 
16 0.58400+02 -.67180+02 0.0000D+OO 
17 -.21030+02 0.11830+02 0.00000+00 
18 0.5482D-01 -.5821D-02 0.0000D+OO 
19 0. 15190+02 0. 1000D+Ol 0. 1792D+OO 
20 0.66050+01 0.63'350+08 0.3308D+OO 
21 0.56050+02 0.71570+03 -.89870+06 
22 0.28570+02 0.21460+01 0.26270+02 
24 0.64870+02 0.32980+04 0. 17920+00 
25 0.35230-07 -.58720+03 0.18710-01 

BASED ON THE VALUE OF RC< >--BEST FITTING 

0.'3930 
0.0000 
0.9817 

R-''2 C EQUATION 
0.9929 Y=A+B*X 
0.0000 Y=B*X 
0.9816 Y=1/(A+B*X> 

0.9956 0.9955 Y=A+B*X+C/X 
0.9594 0.'3593 Y=A+B/X 
0.9805 0.9804 Y=Xl<A*X+B> 
0.9909 0.9909 Y=A+B/X+C/X*X 
0.994'3 0.'3949 Y=A+B*X+C*X*X 
0.0000 0.0000 Y=A*X+B*X*X 
0.9938 0.9938 Y=A*XAB 
0.9885 0.9885 Y=A*BAX 
0.9710 0.9709 Y=BA(l/X) 
0.9854 0.9854 Y=A*XA(B*X) 
0.9783 0.9783 Y=A*XA(B/X) 
0.9885 0.9885 Y=A*eA(B*X) 
0.9710 0.'3709 Y=A*eA(B/X) 
0.9902 0.9902 Y=A+B*lnX 
0.9950 0.9950 Y=l/(A+B*lnX> 
0.9952 0.9952 Y=A*BAX*XAC 
0.9948 0.9948 Y=A*BA(l/X)*XAC 
0.9944 0.9944 Y=A*eA(((X-B)A2)/C) 
0.9951 0.9950 Y=A*eA((lnX-B)A2/C) 
0.9952 0.9952 Y=A*(X/B)AC*eA(x/b) 
0.9937 0.9936 Y=1/(A*(X+B)A2+C) 
CURVE WAS NUMBER 4 




